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with those of paper chromatography, offer a new and convenient 
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They are prepared from a mixture of finely-divided ion exchange resin 
and pure =-cellulose pulp, made into paper by conventional methods, 
and contains about 45% of resin by weight; the resulting high density 
of ion exchange units is obtained without sacrificing wet 

or dry strength, and in practice leads not only to separation but to 
concentration of the components in a test mixture. The resins used 
are stable in the pH range 1-14; all ionic forms of the resins 

are insoluble in aqueous solutions and in organic solvents. 


In chromatographic work these papers show 
several advantages over an ion exchange 

column, among them smaller samples, shorter time, 
and no fraction collecting, and 

often the fractions may be stained direct. 


The four grades of ‘Amberlite' lon Exchange Papers 
cover a wide range of uses: 


lon Exchange Functional lonic Form Examples of 
Paper Groups as Supplied Performed Separations 
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aromatic amines 


‘Amberlite’ WA-2 Carboxylic acid Hy 


vitamins 
‘Amberlite’ SB-2 Quaternary ammonium ci— lodide. iodate, periodate; 
carbohydrates 
‘Amberlite’ WB-2 Primary OH— Fatty acids; haemoglobin 
. and Secondary amine (free base) 


Used as filter media the papers should remove traces of ionisable 
impurities from solution, and clarify the solution at the same time. 
Further-information on their properties and uses 

is contained in the B.D.H. leaflet “ ‘Amberlite’ 

lon Exchange Papers” which is available free on request. 
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Tradition - a living force 


Sober statistics can never show the living forces of tradition which 

are one of the most valuable assets of the House of Siemens. These 

include a technical experience not to be found in any textbook or to* 
be learnt at any university. Furthermore, the concept of “tradition” 
inciudes the driving forces behind the thriving growih of an enterprise, 
expressed in the satisfaction of a job well done, in the intensity of 

research and in the sense of responsibility 


The construction of large generators and motors 1s One of the classical 
examples of a manufacturing process based on well-established tra- 
ditions Ever since Werner Siemens built his first dynamoelectric machine 
in 1866, generations of workers and technicians have worked untiringly 
on the exploitation of the electro-dynamic principle To-day tne 
Siemens-Schuckert generators supply a million times more power than 
the first machine in 1866. 


Dynamoelectric machine byilt 
by Werner Siemens in 1866. 
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The Gallenkamp Sedimentation Balance 


with Automatic Recording 


For particle size determination within the range 
5 to 75 u. If, however, the largest size is not 
greater than, say, 20 yu, the lower limit can be 
extended to about 2 » provided the temperature 
is controlled within fairly narrow limits and 
agglomeration or flocculation does not take place. 
A wide variety of materials which 
have been examined includes alu- 
mina, carborundum, china-clay, 
cement, felspar, flint, flour, lime- 
stone, pyrites and plastics, and 
dusts collected by electrostatic 
precipitators and cyclones from 
boiler, blast furnace and flash 
roaster plants. 

This self-contained instrument, 
comprising a sedimentation system, 
receiving tank and a direct reading 
torsion balance, all mounted on a levelling stand, 
was devised by Mr. W. Bostock of the Research 
Department, Simon-Carves Ltd. 


High reproducibility 

Maximum sensitivity: full scale deflection 
for 0.5g of powder of sp. gr. 1.5 in a liquid of 
Sp. gr. 1.0. 

Saves time: Duration of test: 6 hours for full 
range § u t075 

Saves labour: Recording equipment releases 
operator for other work. 

Easy operation Simple maintenance 
Balance sensitive yet robust: readings by 
an integral optical system 


British Patent No. 712,434 and U.S. Patent Appli- 
cation No. 320,996 
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the BSI for as a British 
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STUDIES ON ABRUS PRECATORIUS LINN. 


Part I. 


lsolation and Toxic Properties of “Abrulin” a Protein Fraction from the Seeds 


A. HAMEED KHAN AND Mumtaz A. Hasumt, Biochemical Research Division, 
AND 


M. IxuHias Kuan, Drugs and Pharmaceutical Research Division, 


Central Laboratories, Pakistan Council of Scientific and Industrial Research, Karachi 
(Received April 11, 1961) 


By fractional precipitation with ammonium sulphate, an active fraction, named Abrulin, has been obtained. 
The ultraviolet spectrum of this fraction resembles that of a typical portein with a minimum at 250 my and a maximum 
at 278 mu. Abrulin is toxic towards albino mice in an amount as small as 1 wg. The toxicity of abrulin against four 
other laboratory animals, i.e., rat, rabbit, guinea pig and cat, has also been studied. Its activity is generally found to be much 


higher than previously reported. 
Introduction 


Abrus precatorius or jequirity, as it is called in 
English, (gunja in Sanskrit, ratti in Urdu and kunch 
in Bengali ) is a perennial twiner belonging to the 
natural order Leguminosae. The seeds are usually 
bright scarlet, with a black spot on the top and are 
highly polished. There are three varieties of the 
seeds—scarlet, white and black— and the findings 
of the present paper are on the scarlet variety. 


Sattler, Cornil and Berlioz! observed that the 
irritant action of jequirity was due to a special 
bacillus which grew in the infusion of the seeds. 
Warden and Waddell? gave the name ‘abrin’ to 
the poisonous principle of jequirity, and showed 
that it was proteinous in character. Martin} later 
succeeded in isolating a globulin and an albumin 
from the kernels of the seeds, although no quan- 
titative account has been given by him. Both the 
proteins were found by him to be toxic, globulin 
being more potent than the albumin. 


Ghatak and Kaul‘ while attempting to ,isolate 
the toxin, isloated a non-toxic crystalline com- 
pound named ‘abrine’ which was later on identi- 
fied by Toshio MHoshinoS as_ 8-(§-indolyl)-«- 
methylaminopropionic acid. A few more papers 
dealing with the haemagglutination properties of 


3S 


a watery infusion of the seeds of jequirity have 
also appeared.° 


The above account, to the knowledge of the 
authors, represents the work hitherto done on the 
isolation of the toxin from the seeds of Abrus pre- 
catorius. In the experiments detailed as follows, a 
procedure has been devised for the isolation of a 
very potent fraction from the seeds. Due to certain 
experimental difficulties it has not been possible, 
at present, to completely ascertain the homo- 
geneity of this fraction. It has, however, been 
shown that the toxin is a typical protein, cf. 
Fig. 2, and is lethal for mice, rats, rabbits and 
guinea pigs in a dose of 0.04 mg. per kilo body 
weight. 


Experimental 


Material and Method.—TYhe scarlet variety 
the seeds was obtained from the local market. 
The red coat was removed by coarsely crushing 
the seeds in a grinding machine. The hard yellow 
kernels were first roughly ground in an electrical 
machine and then down to 30 mesh in a hand 
mill to avoid exposure to higher temperature. 


Due to certain limitations, only 100 g. of the 
powdered seeds were used at a time. The powder 
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100 g. Powdered seeds 


Cae Extracted with 800 ml. 10% 
sodium chloride for 72 hrs. 
at 15°C. 


Extract (425 ml.=8113 mg. protein) 


Extract worked up 
(400 ml. = 7636 mg. protein) 


After adjusting the pH to 4.5, solution was 

i saturated with solid sodium chloride 
(Merck) and the precipitate formed filtered 
through Whatman No. 42 paper. 


Precipitate Filtrate 
(490 ml.= 2923 mg. protein) 
Taken in water and solution 
filtered through Whatman No. 42 


Precipitate Solution A 
(Denatured protein = 2583 mg.) (175 ml. = 2130 mg. protein) 
Fig. 1.—The precipitation of toxin with sodium chloride. 


was extracted with 800 ml. of 10% sodium chlo- 


ride at 15 C. for 72 hours. The extract (425 ml.) 22 
i had a brownish tinge, and its pH was around 5.5. 
The extract was very slightly turbid. The pro- 204 


teins in the extract were determined both by 


micro-Kjeldahl and by Lowry’s method® using 0.327 mg protein per mi 


EB Versatol (General Diagnostics Division, Warner in 0.05m acetate buffer 
Chilcott Div., Morris Plains, N.J.) as the standard. 6 aie 
Four hundred ml. of the extract was worked up 
3 for the isolation of the toxin, as shown in Fig. 1. al 


The toxin was isolated from Solution A by 


fractional precipitation with ammonium sulphate g id 
as follows. After adjusting the pH of the : 
solution to 4.5, it was stirred very gently with a 2 10 
glass rod and then 87.5 ml. of saturated ammo- * 
nium sulphate solution was added to it very slowly. co 
x The precipitate (Fraction B,) was centrifuged off > 
Re | and the clear supernatant was treated with an 5 
3 additional 87.5 ml. of saturated ammonium sul- * 
phate solution. The precipitate (Fraction B,) was 
centrifuged off and the turbid supernatant was 
| marked Fraction B;. 


Fraction B, was taken up in 50 ml. of 10% 
sodium chloride and placed at 10°C. for 24 hours 
to remove any insoluble material. This fraction was 200 220 260 260 280 300 320 


Wave Length in ma 


reprecipitated by the addition of 25 ml. saturated 
ammonium sulphate solution at 10°C. The pro- 
tein left in the supernatant was designated Frac- 
tion B,. Fraction B,; has been designated ‘abrulin’ 
by the present authors to distinguish it from abrine, 
the crystalline non-toxic compound isolated by 
Ghatak and Kaul. 


The Protein Nature of Abrulin—The ultraviolet 


Ultraviolet absorption spectrum of Abrulin 
Fig. 2 


absorption spectrum (Fig. 2) of abrulin resembles 
that of other proteins with a maximum absorption 
ata wavelength of 278 my and a minimum at 
250 my. The toxin was dialysed overnight against 
the buffer before its ultraviolet spectrum was taken, 
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The toxin was found to be completly denatured 
with alcohol and could be precipitated by 10% 
trichloroacetic acid. 


Toxicity towards Mice.—Fraction B, and B, 
were not further purified. The yields of the vari- 
ous fractions and their toxicity for mice are given 
in Table 1, which shows that most of the toxin was 
concentrated in Fraction B,. 


TABLE 1.—FRACTIONATION OF SOLUTION A 
BY (NH,)2SO4 SoLuTion. 


Fraction By Fraction By’ Fraction Fraction B3 


Yield (mg. 
protein) 694.75 17.69 72.83 116.66 
Subcutaneous toxicity for mice quoted as no. of 
deaths within 5 days to the no. of mice injected. 
Protein 
injected pg 


0.1 1/2 5 days 
1.0 2/2<96hrs.* 2/2<48hrs. 1/2<72hrs. 1/2 <48 hrs. 
10.0 2/2<48hrs. Nottested Nottested Nottested 


100.0 2/2<24hrs. 2/2<24 hrs. 2/2 <24hrs. 2/2 <24 hrs. 


*Loagest life period of any mouse which succumbed. 


The toxicity of the fractions was estimated by 
the subcutaneous injection of 0.1 ml. of ten fold 
seriai dilutions of solutions standardised on the 
basis of protein content. The injections were given 
on the hind legs (gluteal region) of the animals. 
Female albino mice weighing 20 to 25 g. were 
used, two being injected with each dilution. Death 
or survival for five days was taken as the end 
point. 


Toxicity towards other Laboratory Animals.—The 
susceptibility of several other laboratory animals, 
e€.g., rats, guinea pigs, cats and rabbits, was also 
determined by injecting the toxin in 0.04, 0.4 
and 4.0 mg. protein per kilogram body weight of 
the animal. It is evident from Table 2 that at higher 
concentrations all the animals are susceptible to 
the same extent but as the concentration is re- 
duced their tolerance towards the toxin is found to 
vary. Cats show the least susceptibility to 
the toxin. 


General Action on the Body.—In all the animals 
against which the toxicity of abrulin was tested, ex- 
actly similar symptoms were observed. An area of 


TABLE 2 
Concentration Guinea pig Rabbit Cat Rat 
0.004 mg./Kg. — 
0.04 mg./Kg. 2/2 120hrs. 1/1 96 hrs. — 2/2 80 hrs. 


0.4mg./Kg. 2/2 48hrs. 1/1 48 hrs. 1/1 48 hrs. 2/2 36 hrs. 
4.0mg./Kg. 2/2 24hrs. 1/1 24hrs. 1/1 24 hrs. 2/2 24 hrs. 


about 0.5 - 1.5 cm. in diameter around the point of 
injection became red and oedematous, and a slight 
rise in temperature was noticed at the site of 
injection. Even when the toxin was injected in 
sublethal doses, the oedema and ecchymosis was 
noticed at the site of injection and the animals 
moved the injected leg with great difficulty, and 
in most of the cases it was observed to be para- 
lysed. Twelve hours after the injection (4.0 mg./ 
kg.) the animals became drowsy, lethargic, cold 
and clammy, and responded very sluggishly to 
external stimulii. The eyes were kept half open 
and the movements were very restricted. The 
animals stopped taking food and passed loose 
bulky motions, in which however no blood could 
be observed. The rate of respiration increased 
and this state continued till 5 - 30 minutes before 
death, when the respiration rate gradually de- 
clined to complete cessation. Two to four hours 
before death, the animals became extremely weak 
and were unable to maintain the normal posture 


of the body. 


Post-morte n Findings.—In general, post-mortem 
examination was done immediately after death. 
The body of each animal was opened by a single 
straight incision from the middle point of the lower 
border of the mandible to the symphysis pubis. 
The following are the main changes observed in 
(all) the animals examined. 


1. The site of injection was oedematous, con- 
gested and ecchymosed. There was slight exu- 
dation of blood tinged fluid. 


2. Respiratory system. Numerous purpuric 
haemorrhagic spots were seen on the pleura and 
on the surface and interior of both the lungs. 
Minute haemorrhagic spots were also seen on the 
internal surface of trachea. 


3. Circulatory system. Signs of congestion 
were present on the pericardium and the heart. 
Several purpuric haemorrhagic spots were seen 
on the outer surface of the heart. On opening the 


larger blood vessels, a few scattered haemorrhagic 
spots were seen. 


4. Gastro-intestinal system. Mucous memb- 
rane of the stomach, and small and large intes- 
tines were highly congested. Haemorrhagic spots 
were seen on the peritoneal surface of these organs 
and also on the peritoneum. No abnormality was 
observed in the pancreas. 


5. Liver and spleen. Numerous haemorrhagic 
patches were seen on the surface as well as in the 
interior of these organs. 


6. Kidneys. Haemorrhagic spots were seen 
on the surface of both the kidneys. 


7. Nervous system. Haemorrhagic spots were 
seen on the spinal cord and in the brain. 


Taken together with the toxic symptoms before 
death, these findings indicate that death is caused 
by the affection of the nervous system and wide- 
spread haemorrhages. 
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DERIVATIVES 
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This paper deals with the preparation and properties of stable rosinates of aluminium, cadmium, cobalt, copper, 
lead and zinc by (i) double decomposition using abietic acid, Rosin WW, Rosin FF, oxidised rosin and abietic acids, and 
(ii) fusion method using rosin oil having different acid values. It has been found possible to prepare satisfactorily stable 
unmodified rosinates if the acid is not allowed to get oxidised prior to use and is taken up in the solvent as soon as 
precipitated in a hydrated form. The stability also depends on the nature of the metal and the order of metals for stability 
is manganese, cobalt, aluminium, cadmium and copper. Most stable and concentrated solutions however are obtained 
by fusion method using metallic acetates and rosin oil having acid value from 0 to 80. Rosin oil of higher acid values 
dogs not give satisfactory results and in case of aluminium, cobalt and zinc shows blocking tendencies. 


Introduction 


The cation in metallic soaps, which are com- 
pounds of metals and fatty acids, plays an impor- 
tant role in such uses as paint driers, mildew 
proofing, ceramic glazes, whereas the anion part 
determines the physical properties like melting 
point, particle size, solubility characteristics etc. 
Most of the industrial uses of these soaps depend 
on (1) the physical characteristics of the soap,(2) 
its ability to influence the characteristics of liquids 
in which it is dispersed, and (3) its ability to dis- 
solve in certain organic solvents and to supply 
metal cation. Probably the largest quantities of 
soaps are used for purposes which depend on the 
available metal present. The usefulness of the 
metals depends upon their solubilities in oils and 
thinners and on the stability of the solutions 
on storage, which property depends markedly 
on the nature of the fatty acid used. The soaps 
of saturated acids like napthenic acid have excel- 
lent solubility and durability, whereas those of 
unsaturated acids like linoleates and rosin acids 
oxidise whether they are stored as such or as 
solutions in solvents and oils. The oxidation of the 
soaps causes them to become less soluble, so that 
when these soaps age they are no longer soluble in 
solvents or, if they are already in solutions, they 
precipitate. 


Considerable work has been done by various 
authors on improving the stability of metallic 
rosinates: Lithman used catalysts like nickel, 
copper, platinum, palladium, for treating rosins 
and partially hydrogenated rosins to decrease their 
unsaturated character and prepared rosinates 
from the resulting products.! Polymerised rosin 
is used for preparing metallic soaps having better 
solubility and a metal content greater than its 
equivalent combining proportion. In this way the 
maximum percentage of lead is increased from 
23.0 to 31.0%,? and of cobalt from 7.5 to 19.0%.3 


The heat treatment of rosin is carried out in the 
temperature range of 250 - 350°C. till its optical 
rotation in the solid state reaches the range of 
30° - 50°.4 Cobalt rosinate made from this 
modified product has a metal content of 19%. 
Condensation products of rosin with maleic an- 
hydrideS or with formaldehyde © also give metallic 
soaps with high metal contents and good solubility 
in solvents. 


Since the various processes for modification of 
rosin to prepare stable rosinates require the use 
of imported chemicals, it was considered worth- 
while to study conditions under which unmodi- 
fied and stable rosinates could be prepared. An- 
other possibility is to use derivatives which could 
be easily produced from rosin. The present paper 
is limited to a report on the successful preparations 
and properties of aluminium, calcium, cadmium, 
cobalt, copper, lead and zinc soaps by (1) double 
decomposition using abietic acid, Rosin WW, 
Rosin FF, oxidised rosin and abietic acids, and 
(II) fusion method using rosin oil having different 
acid values. 


Materials 


Abietic acid required for the work was pre- 
pared by a simple method already evolved by S. 
Siddiqui et al.7 based on the addition of alcoholic 
hydrochloric acid to alcoholic solution of rosin 
at room temperature. This method gives a yield of 
about 70% of abietic acid of melting point 150- 
152°C. and on _ recrystallisation from alcohol a 
melting point 156 - 58°C. The source of rosin 
acids used for this investigation was rosin grade 
WW and rosin grade FF manufactured by Jallo 
Rosin and Turpentine Factory, Lahore. For oxi- 
dised acids, abietic acid powder or powdered 
Rosin WW was exposed to atmosphere for one 
month before use. Rosin oils of different grades 
varying in acid values from 10 to 120 were pre- 
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pared in the laboratory by destructive distillation 
of Rosin WW at atmospheric pressure. 


ipitated Rosinates 


The precipitated rosinates have been prepared 
by a double decomposition reaction between aque- 
ous solutions of sodium rosinate and a water-sol- 
uble salt of the metal. The following procedure 
has been found to give satisfactory results :— 


Warm solution of sodium rosinate (10%) and 
a warm metal salt solution (10%) are added at a 
constant rate to a bath of clear warm water which 
is being agitated. The flows are adjusted in 
such a way that there is always a slight excess of 
free acid during precipitation. The precipitated 
metallic soap is treated in one of three different 
ways. 


(I) The metallic soap is not filtered but the 
slurry is shaken with mineral turpentine. The 
soap dissolves in the solvent which is separated 
from the aqueous layer by means of a separating 
funnel. 


(11) The metallic soap is filtered, washed, 
dried in vacuum at 60°C. and dissolved in mineral 
turpentine at room temperature. 


(III) The metallic soap is filtered, washed, 
dried at 100°C. and dissolved in boiling mineral 
turpentine, since these did not dissolve at room 
temperture. 


The values for the metal contents of the 
abietates and rosinates of different metals are 
reported in Table 1. 


TABLE 1.—METAL CONTENT OF ABIETATES AND 
RosINnATEs. 


Ymetal %metal 
Metal in in 
abietate rosinate 


Cadmium 14.95 13.8 


Cobalt 8.25 7.85 

Copper 8.85 8.00 

Lead 24.10 23.20 


Manganese 7-75 6.95 
Zinc 8.95 8.20 
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The solubilities of the soaps in mineral tur- 
pentine and the storage characteristics of the 
solutions are reported in Table 2. The percentage 
of insoluble matter in mineral turpentine refers 
to the amount of soap which does not dissolve at 
room temperature. The matter goes into solution 
on warming, but reseparates slowly on cooling in 
about 48 hours. From the results reported in this 
table it is clear that the stability of the solutions 
depends on (1) the nature of the acid, (2) the 
method used for preparation of the solution and 
(3) the nature of the metal. The best results are 
obtained when freshly precipitated abietic acid is 
used and the metallic rosinate which is precipitated 
in hydrated form is immediately taken up with the 
solvent. Of all the metals, manganese gives the 
most stable solution. The solution of cobalt soap 
remains clear but changes from a violet to brownish 
tinge. Next in order of stability are aluminium, 
cadmium, and copper soaps solutions. Lead and 
zinc soaps are insoluble in solvents and are there- 
fore not listed in the table. 


Fused Rosinates 


The following procedure for the preparation 
of fused metal rosinates has been found to be 
satisfactory in most cases. 


“Rosin oil is heated to 240 - 50°C., the metal 
compound is added slowly with sufficient time 
allowed for the added metal compound to react 
before another portion is added. When the full 
quantity of the metal compound has been added, 
the mass is cooled to 200°C. and diluted with 
mineral turpentine to adjust the solution to contain 
50% solids.” 


All the metal rosinates showed good solubility 
in linseed oil and organic solvents and, with the 
exception of aluminium rosinate, all of them were 
soluble in mineral spirits in concentration up to 
40 - 60% solids. The maximum metal content of 
fused rosinates using a metal oxide was found to 
be approximately the amount of metal that would 
react with the free COOH group available to 
form the metal rosinate. When a metal acetate is 
used, the maximum metal content is usually about 
equal to that required to form a mixed acetate- 
abietate. The solutions of fused rosinates prepared 
from rosin oil having acid values from o to 80 
were completely stable on storage. The character- 
istics of the fused rosinates made from rosin oils 
having acid values from o to 80 are reported in 
Table 3. 


The stability of these rosinates decreased as the 
acid value of rosin oil used increased from 80 
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TABLE 2.—CHARACTERISTICS OF METALLIC SOAPS OF RosIN AcIDs. 


Solubility %Insolu- Stability of solutions after 
Method in blein 
Acid of mineral mineral 
preparation turpentine turpentine 1 4 8 16 32 52 
g./100 ml. (room temp.) <-— Weeks — 
Cadmium 
Abietic acid fresh I 6-8 nil clear clear clear clear _ clear Si 
II 5-7 nil clear clear Si Se Se S3 
Ill 8-10 94-95 Si Se S3 
(hot) 
Rosin W W I 6-8 nil clear clear clear clear Si Si 
II 5-7 nil clear Si Si S2 $3 S3 
Ill 8-10 96-098 Si Se 
(hot) 
Rosin F F and I 4-5 2-4 Si Se S3 
oxidised acids II 4-6 25-30 Si S3 
Ill 6-8 99-100 S2 S3 
(hot) 
Cobalt 
Abietic acid fresh I 18-20 nil clear _ clear clear clear clear clear 
II 14-16 4-6 .. clear clear clear Si Si Se 
III 20-22 96-98 Si S3 — 
(hot) 
Rosin W W I 18-20 nil clear clear clear clear clear Si 
II 10-12 8-10 clear clear Si S2 S3 — 
(hot) 
Rosin F F and I 12-14 8-10 Si S3 
oxidised acids II 8-10 20-25 Se S83 — 
III 16-18 gg-100 Se S3 
(hot) 
Copper 
Abietic acid fresh I 8-10 5-6 clear clear clear clear clear Si 
II 6-8 12-14 clear clear clear clear Si Si 
(hot) 
Rosin W W I 8-10 10-12 clear clear clear clear __ clear Si 
II 6-8 16-18 clear clear clear clear Si S2 
(hot) 
Rosin F F and I 4-6 12-14 Si S2 S3 — — — 
oxidised acids II 4-6 25-30 Si S3 — 
III 6-8 99-100 Se S3 
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TABLE 2.— CHARACTERISTICS OF METALLIC SoAps oF Rosin Acips—contd. 


Solubility % Insolu- Stability of solutions after 
Method in ble in 
Acid of mineral mineral = 
preparation turpentine turpentine 1 4 8 16 32 52 
g./100 ml. (room temp.) <— Weeks — 
Manganese 
Abietic acid fresh I 5-6 4-5 clear clear clear clear clear clear 
II 5-6 12-14 clear clear clear clear clear Si 
III g-10 98-99 clear S; S; 
(hot) 
Rosin WW se. I 5-6 5-6 clear clear clear clear clear clear 
II 5612-14 clear clear clear clear S; S; 
Ill 8-10 98-99 S; S, S; 
(hot) 
Rosin F F and I 4-5 10-12 clear clear Sr S; S2 S2 
oxidised acids II 4-5 18-20 clear S; S; S, S; — 
(hot) 


S,, S2 and §; signify separation of 5-15%, 20-30%, 50% of the total soluble solids, respectively. 


TABLE 3.—CHARACTERISTICS OF FUSED upwards. Aluminium, cobalt and zinc acetates 
ROSINATES. showed blocking tendencies in the course of the 
a reaction: after certain amount of these salts had 
Per 100 parts rosin oil been added, there was a sudden formation of a 
- : s heavy precipitate, which is insoluble in mineral 
pers value Stoicho- %metal spirits. These results for aluminium, cobalt and 
of rosin eta compoun compoun metric in 
oil parts by amount _ finished zinc are reported in Table 4. 
metal product 
compound TABLE 4.—BLOCKING PROPERTIES OF FUSED 
pe 4 
ROsINATES. 
Al(OH) (C2H302)2 9.0 1.27 1.50 
14.0 5.30 2.33 
is 25.0 8.00 4.15 Meul 
Acid compound 
Cd(C2H302)2.2H20 2.97 2.93 valueof Metal compound per 100 Remarks 
” 25.0 12.40 10.59 rosin oil parts rosin 
50.0 18.68 21.00 oil 
Ca(C2H302)2. 2H20 9.0 1.94 2.04 
” 120  Co(C2H302)2.4H20 16.5 Blocked; heav 
precipitate 
120 (C2H302)2_— Blocks; gels and 
9 
129 Zn(C2H3O2)2.2H2O 28.5 Blocks; heavy 
24.0 16.99 5.94 
29.0 13.80 10.92 Conclusions 
40.0 22.00 21.98 
PbO 7.80 7.92 7.2% The above experiments show that it is possible 


rf 11.55 11.88 10.79 to prepare satisfactorily’ stable unmodified rosin- 
ates with metal content corresponding to the 


Zn(C2H302)2- 2H20 = Pas 2 amount that would react with the free COOH 
35.0 1455 10.6 group if the acid is not allowed to get oxidised 


prior to use and is taken up in the solvent as soon 
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as precipitated in a hydrated form. Of course, the 
stability also depends on the nature of the metal, 
and the order of metals for stability is manganese, 
cobalt aluminium, cadmium and copper. Most 
stable and concentrated solutions however are 
obtained by fusion method using metallic acetates 
and rosin oil having acid value from o to 80. 


These results also indicate that when completely 
unoxidised material is taken up in organic solvents, 
the solutions have a very high stability and oxi- 
dation is almost completely arrested. On the other 
hand if any considerable degree of preliminary 
oxidation has taken place before the rosinate is 
dissolved, the formation of solution does not pre- 
vent or noticeably slow down further oxidation. 
This second observation marks an extension of the 
previous theoretical discussions on instability and 
merits further quantitative work which may lend 
to elucidation of the precise mechanism of the 
instability of metallic rosinates. 
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It has been observed that rosin can be esterified with betulin which is obtained by crystallisation from the 
extract of the bark of the Betula utilis, known locally as ‘bhoj putr’ or ‘khadang’. To make the processes economically 
feasible, the extract as such has been successfully used for the preparation of betulin-based rosin esters. These resins are 
superior to ester gum in all respects and compare favourably in performance with pentaerythritol ester. The water 
resistance properties of varnishes based on the new esters prepared from the extract of bark as such is excellent. 


Ester gum is one of the simplest of synthetic 
resins, being the triglyceride of rosin acids, and was 
originally produced to yield a material higher in 
melting point and lower in acid value, and there- 
fore more satisfactory than rosin. It was first made 
by Schaal! by direct reaction of rosin with glycerol. 
Rosin is also esterified with many alcohols for 
special purposes. The alcohols used are mono- 
hydric, such as methyl and ethyl, as well as poly- 
hydric ranging from glycols, dihydric alcohols thro- 
ugh to glycerol and more recently (on a commercial 
scale) to pentaerythritol. Recent work in these 
laboratories has shown that betulin (betulinol) 
which is obtained by crystallisation from the extract 
of the bark of the Betula utilis, known locally as 
‘bhoj putr’ and ‘khadang’, can be condensed with 
rosin to produce a new series of esters. The pro- 
perties of these resins and their application in 
organic coatings are presented in this paper. 


H3C CH3 
HO CH3 
CH3 CH20H 
H3C 
Betulin 


1. Study of Solvents for Extraction 


In order to make the preparation of betulin- 
based rosin esters economically feasible it is desir- 
able to study the yield of betulin from the extracts 
of the bark with different solvents, and if possible, 
to utilize the extract as such for the reaction. A 
variety of solvents have been tried and the results 
of the yields of the extracts are given in Table 1. 
In case of some solvents, a portion of the extract 
crystallised out during extraction, in which case 
the less soluble matter has been separately esti- 
mated. The melting point of pure betulin is 250- 
252 C. From Table 1, benzene and ethyl! alcohol 
appear to be the best solvents for our purpose. 


2. Formulations Studied and their 
Properties 


For the preparation of betulin-based rosin esters, 
the following different forms of the start- 
ing material were tried :— 


(1) Pure betulin, having a melting point of 
250-52°C., 75.0% by weight of rosin. 


(2) Less soluble matter of petroleum ether 
80% by weight of rosin. 


(3) Benzene extract, 85°% by weight of rosin. 


Since it was observed that the condensation 
of benzene extract with rosin did not lower the 
acid value below 40-45, further reduction in aci- 
dity was attained by adding: 


(4) Lime, 2% by weight of rosin. 
(5) Glycerine 4.0% by weight of rosin. 
(6) Pentaerythritol 3.5% by weight of rosin. 


The esterification is carried out in a 4-necked 
500 ml. flask equipped with a constant speed stirrer, 
a thermometer, an inlet for carbon dioxide and a 
distillation connection to remove the water as it 
is formed. The reaction vessel is charged with 
rosin and betulin, the apparatus assembled, air 
flushed out with carbon dioxide and heated with 
a heating mantle regulated by variac. The tem- 
perature of the reaction depends on the alcohol 
used and is 270-280°C. for glycerol, pentaerythritol 
and betulin and 240-50°C. for lime. Samples are 
removed from time to time for acid value deter- 
mination by which the progress of the reaction is 
followed. 


The values for acid values, melting point and 
scratch hardness are given in Table 2, and com- 
pared with rosin, limed rosin, ester gum and 
pentaerythritol ester. The acid value was deter- 
mined by dissolving 1-5 g. sample of the material 
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TaBLe 1.—Stupy oF Various SOLVENTS FOR THE EXTRACTION OF Betula utilis. 


Less soluble matter 


Completely soluble matter 


Solvent “Yield by Melting 
weight of point °C. 
bark % 
Carbon disulphide is 13-14 252 
Carbon tetrachloride .. 12-13 220-25 
Ethy! alcohol mee nil nil 
Methylethyl ketone... nil nil 
Mineral turpentine - 20-22 228-30 
Petroleum ether “ 19-21 245-50 


"Yield by Melting 
Colour’ weight of point °C. Colour 
bark % 


30-32 235-240 ~—light yellow 
white 7-8 210-20 light yellow 
white II-I2 240- 45 white 
36-37 215-220 dark brown 
32-34 210- 15 brown 
cream 7-8 180—- 85 brown 
white 4- 6 170—- 75 


TABLE 2.—CHEMICAL AND PuysicAL CONSTANTS 
OF BETULIN-BASED Rosin Esters. 


Starting material and Melting Acid Scratch 
formulation No. point “C. value hardness 


Betulin ester No. 1 120— 25 15—20 190 


No. 2. 115—120 1I5—20 190 


No. =115—120 40—45 
- No. 4 120— 25 16—17 220 
No. 5 I15— 20 10—I2 230 
‘a No.6 140— 45 10—I2 250 
Rosin 150 
Limed rosin — 80—85 
Ester gum g8—100 10—I2_ 190 
Pentaerythritol ester — I0—I2 200 


in about 20 ml. benzene and titrating to a phenol- 
phthalein end point with alcoholic 0.1 N sodium 
hydroxide. The melting point was obtained by 
capillary tube method and the scratch hardness 


was determined as the load required for rupturing 
the films of these resins on a standard scratch test 
apparatus. 


The betulin-based rosin esters, like ester gum, 
are easily soluble in benzene, n-butyl alcohol, 
ethyl acetate, mineral turpentine, turpentine oil 
and compatible with nitro-cellulose and oils but is 
only slightly soluble in acetone and petroleum- 
ether. ‘Test panels for the water resistance tests 
were prepared by flowing 50% solution of resins 
in asolvent on to the tin panel and allowing it to 
dry for 48 hours. The panels were then immersed 
in distilled water for one week, during which period 
the appearance of physical defects was observed. 
The results are reported in Table 3. 


3- Film forming Properties 


Following the compatibility experiments, a 
linseed varnish having on oil length of 124 gallons 
(oil length signifies gallons of oil per 100 Ibs. of 
rosin) was selected for studies in film formation and 
equivalent standards were prepared using limed 
rosin, ester gum and pentaerythritol ester. 


In making the linseed oil varnish, the ester 
(200 g.) and oil (200 g.) are charged together into 
an open beaker and heated to 290°C. The cooking 
temperature is maintained at 290°-300°C. and 
samples are drawn every half an hour to determine 
the polymerisation rate of the varnish. For this 
the varnishes are adjusted to a solids content of 


Fig. 1.—Graph showing 
polymerisation rates of 
varnishes, 
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I Pentaerythritol Varnish o 
3 ZI Betulin (Pure) Varnish X 
= 
I Ester gum Varnish 
1.64 Betulin Varnish Quality a 
$s x 
= 
¥ re) A 
-20 2 
o A 
1.24 
S 
= 
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= 
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0.6; 
‘= 
5 
0.2 
i 2 3 


Cooking Time in Hours. 


TABLE 3.—CoLp WATER IMMERSION TEsTs ON STRAIGHT REsIN FILMs. 


Material under test 


Betulin esters 
Pentaerythritol ester 
Ester gum 

Limed rosin 


Rosin 


Blushing after immersion in cold water for 


4 hours after removal 


24 hrs. 72 hrs. 1 wk. from water 

slight slight to moderate blush disappears 
moderate 

slight slight to moderate blush disappears 
moderate 

slight moderate moderate blush does not disappear 

to severe 
slight to moderate severe film peels off 


moderate to severe 
severe 
(cracks appear) 
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TABLE 6.—ScRATCH HARDNESS AND WATER-RESISTANCE PROPERTIES OF VARNISHES 
Blushing after immersion 
Scratch in cold water for 4 hours after 
Material hardness - ~ removal from 
1 day 3 days 1 wk. water 
Betulin ester No. 1 750 very slight moderate severe slight blushing persists 
Betulin ester No. 4 700 very slight slight moderate blushing disappears 
Betulin ester No. 5 700 very slight slight moderate blushing disappears 
Ester gum 650 very slight moderate severe remains milky 
Pentaerythritol ester 950 very slight moderate severe slight blushing persists 
66.6% and the viscosity at 25 C., determined by TABLE 5.—EFFECT OF INCREASED DRIER 
the bubble tube method. These results are shown ConTENT ON DryING PROPERTIES. 
in Fig. 1. The drying properties of these varnishes - fer ae 
at different stages have been determined by ob- % Pb 0.1 % Pb 0.1 
serving the condition of the film on a tin panel ee % Mn 0.015 % Mn 0.020 
after 24 hours of application. The results are shown ateria 
in Table 4. The state of film has been assessed by 
touch, and reported as very tacky (VT), tacky(T), acd 
hard(H) and tack-free (F). The quantity of driers 
: Betulin ester No. 1 5 5 5 0 0-36 
used is 0.1% Pb and 0.01% Mn by weight of oil. = 
B>tulin ester No. 4 40 24 56 30 6-8 30-36 
TABLE 4.—DRYING PROPERTIES OF VARNISHES. 
Betulin ester No. 5 39 24 36 30 6-8 32-34 
Material  Pentaerythritolester 15 4-5 30-36 10 4-5 24 
$hr. 1 hr. 14 hr. 2 hr. 23 hr. 3 hr. 
(cooking period) 
4- Conclusion 


No. 1 
No. 5 we tis: 
Pentaerythritol T T H H H_ TF 
Ester gum VT fF & 


The quantities of driers were increased in two 
instalments and their effect on drying time of 
the final varnishes to dry to touch (TD) hard 
dry (HD) and become tack-free (TF) are reported 
in Table 5. 


Scratch hardness and water-resistance tests 
for varnishes are reported in Table 6, the water- 
resistance being determined after ageing the 
panels for seven days. 


It has been found possible to prepare betulin- 
based rosin esters which are superior to ester gum 
in all respects. The scratch hardness values of 
these new resins are low in comparison with penta- 
erythritol ester, but this property is not very 
important for application in coatings, while in 
respect of other properties these new resins give 
comparable results. The polymerisation rates are 
intermediate between those of ester gum and the 
pentaerythritol ester. Perhaps the most interesting 
part of the results is the excellent water-resistance 
porperties of varnishes based on the new esters 
prepared from the extract of the bark as such. 
On the other hand, these varnishes dry slowly 
but this can be corrected by using a slightly 
greater quantity of driers. 
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INDIGENOUS BENTONITES FOR REFINING COTTONSEED OIL 
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Indigenous bentonites have been studied for refining cottonseed oil. Three different processes, i.e., (i) heat 
treatment, (ii) acid treatment and (iii) salt treatment have been employed for activation of the bentonites. Semi-refined 
cottonseed oil of colour index (Lovibond scale) 9.0 yellow units was treated with various activated bentonites. 
Maximum decolorization of the oilachieved from such a treatment was up to 85%. 


In Europe and America bentonite is used in 
petroleum industry, oils and fats industry for the 
decolorization of vegetable oils, in foundry work, 
for wool scouring, soap manufacture, as a base 
for cosmetics and a substitute for starch in sizing 
cloth and in dry cell. It can also be employed for 
de-inking old newspaper, as an absorbent for 
nitroglycerine in the manufacture of dynamite 
and in the preparation of surgical dressing and 
thermal insulating materials. 3 


Bentonite formed by alteration of volcanic 
ashes is composed of montmorillonite (Al,SigO20- 
(OH),.nH,O with substitution of magnesium for 
part of aluminium) and minor beidlites (hydrous 
Al SiO.) with traces of constituents like feldspar, 
gypsum, quartz, limestone and other minerals.3,4 
Bentonites may be of varying colours like white, 
grey, pink or brown, yellowish, green or olive 


green. 


There are two types of bentonites :— 


(i) Those that have great swelling power 
and form suspension in water. They have non- 
bleaching characteristics and are non-activable by 
acid treatment; 


(ii) Those that have slight swelling power and 
settle rapidly in thin water dispersion. They can 
be activated by acid treatment and are analogous 
to fuller’s earth. They can be competitively, used 
as oil clarifier after activation. 


The non-swelling type of bentonite is evaluated 
on the basis of moisture content, particle size and 
amount of grit. The activated clays are usually 
several times stronger adsorbent than natural clays. 
The acid treatment extends considerably the sur- 
face of the clay and probably causes some 
important chemical changes.’ Acid activated clays 
retain more oil per unit weight of the clay but the 
over-all loss through retention is compensated 
for by their greater activity, © =<: 


Pakistani Bentonites 


A considerable quantity of indigenous bento- 
nites is estimated to be available for various uses. 
A systematic survey about the production of 
bentonites has not yet been undertaken. However, 
a report about the bentonites of Bhimber and 
Chitti Deri of Azad Kashmir, Ganda, Rohtas, 
Jogi Tila villages of district Jhelum and other 
areas in district Gujrat, has been brought out by 
the Geological Survey of Pakistan. The report 
states that bentonites are available in large 
quantity.? 


In Pakistan, no use has, however, been made 
of the indigenous bentonites. In view of a large 
expansion of vanaspati factories there is great 
scope in making use of our bentonites. At present 
the demand for bleaching of oils is mainly met 
with by the imported fuller’s earth, which in- 
creases to a large extent the cost of the process. 
As most of the imported earths are of bentonite 
origin, subsequently activated by acid treatment, 
it was attempted to utilize the indigenous bento- 
nites accordingly. Bentonites of local origin were, 
therefore, investigated with respect to their bleach- 
ing properties. Their performance after activation 
was compared with the imported fuller’s earth. 
The following imported samples were employed 
for comparative studies :— 


(i) L.C.I. Earth. It is an activated fuller’s 
earth produced by I.C.I. Ltd. 

(ii) Fuller’s earth “‘Tarana’, made in Germany. 

(iii) Activated charcoal (Dramstadt, Ger- 
many). 


Experimental Work 


Separation of Gritty Matter from the 
Bentonites;,+,5.—Fifty g. of the bentonite was 
taken in 500 ml. beaker. Water was added and 
the slurry was mechanically stirred. The super- 
natant suspension containing bentonite proper 
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was filtered off. The process was repeated with 
fresh water several times till the supernatant liquid 
was clear. After drying, the gritty matter with 
unrecovered bentonite and the bentonite proper 
were separately weighed and a material balance 
was made on original weight of the sample. The 
results are indicated in Table 1. 


TABLE 1.—SEPARATION OF GRITTY MATTER 
FROM BENTONITE BY ELUTRIATION PROCESS. 


Gritty % of 
Wt. matter Pure Gritty %of % Loss 
of and = bento- matter Recover- by 
Sample sample unre- nite &unre-— ed differ- 
covered g. covered bento- ence 
bento- bento- nite 
nite g. nite 


1 Bhimber 50 ~~ 14.70 32.30 29.4 64.6 6.0 
2 Bhimber 50 16.20 31.30 32.4 62.6 5.0 
3 ChittiDeri 50 22.40 25.60 44.8 51.2 4.0 
4 Sikhim 50' 22.60 25.40 45.2 50.8 
5 Jogi Tila 50 22:90 24.60 48:5 49.2 5.0 
6 Ganda 


7 Bhbimber 5) 18.30 29.70-- 35.6 59-4--—-6:0 


Activation Processes.—The bentonites were 
first freed of silt by elutriation and its-silt contents 
assessed. Clays so freed from silt were then processed 
according to the following scheme. “ 


(i) Activation by Simple Heatings.—The_bento- 
nite-clays were heated at ‘different temperatures 
in a muffle furnace for four hours. The following 
samples were thus prepared for measuring de- 
colorizing properties :— 


By drying the bentonite - clay at room tem- 


perature. - — la 
Heating the clay to 1 10°C. for four hours — 2a. 
Heating the clay to 350°C. for four hours — ga 
Heating the clay to 500°C. for four hours — 4a 


(ii) Acid Activations,©.—The clays were refluxed 


with 5 N hydrochloric acid for four hours on a ° 


sand bath. The acid-clay mixtures were filtered 
under suction and washed with distilled water till 
free of the acid. The same procedure was adopted 


with 4 N sulphuric acid. The acid clays were then 


heated in a muffle furnace at different temper- 
atures. ‘The following samples were prepared :— 


Drying the hydrochloric acid treated sae 


Heating to 110°C. — ab 
Heating to 350°C. — 3b 
Heating to 500°C. — 4b 
Drying the sulphuric acid treated clays at 

room temperature. ee 
Heating to 110°C. — 2c 
Heating to 350°C. — 3c 
Heating to 500°C. — 4c 


(iii)  Salt-activation®.—The clays were treated 
with 1% sodium chloride solution and refluxed 
for four hours on a sand bath. They were filtered 
under suction and washed with 5 N hydrochloric 
acid. They were then washed with distilled water 
till free of acid. The clays were subsequently 
heated as follows :— 


Drying the salt-treated clay at room temper- 


ature. — id 
Heating to 110°C. — ad 
Heating to 350°C. — 3d 
Heating to 500°C. — 4d 


In all 112 samples were thus prepared. They 
were sieved to 100 mesh and tested for their 
activation on semi-refined cottonseed oil of 9.0 
Lovibond yellow units. 


Performance of Clays.—One gram of 4 
clay was stirred with 20 g. of the cottonseed oil 
in a:100 ml. beaker for 45 minutes on a boiling 
water bath. The oil was_-filtered hot immediately 
and the coiour_index was. noted in -a-Lovibond 
tintometer. The decrease in colour was calculated 
on the basis of yellow .units removed from the 
— oil. The results are recorded in Table 2. 


Bentonites with Imported F Fuller’s Earths.} ,4,7 
—Tests were carried out with indigenous bentonites 
in comparison with well-known foreign brands of 
bleaching earths. Such a comparison was made 
selectively with the best acid-activated bentonites 
only. ‘The activity ofa sample of imported fuller’s 
earth was determined first alone and _ then 
incorporation: with ' 0.5% ‘carbon. The same 
procediy ure had been adopted with the above- 
mentienéd ‘bentonites under identical conditions. 
The a activity, ° of the decolorizing carbon was also 
carried\ d5tit “separately using 0.5% on the weight 


The results 2 are in Table 3. 


Ch The bentonites weré 
analyséd' ‘by the usual fusion method using sodium 
carbonate, The quantities of different components, 
were determined according to the usual scheme 


of analysis.8 The results are recorded in Fable 4. ~ 
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TABLE 2.—°/, DECOLORIZATION OF COTTONSEED OIL BY DIFFERENT BENTONITES AFTER ACTIVATION. 


Bento- Origin of I II Il IV 
nite Bentonite % decolorization % decolorization % decolorization % decolorization 
la 2a 3a 4a 1b 2b 3b 4b ic 2c 3c 4c 1d 2d 3d 4d 


Bhimber MA BT 8.1 78.5 Tt.) C81 155 62.0 65.3 72.2 69.0 


HA 13.5 72.5... BS 


2 Bhimber 55.5 56.0 55.5 65.6 57.2 


3 Chere 55.5 59:5 67.7 @.0 79.7 77.7 S22 72.2 FHT 82.2 77.7 74.4 57.7 60.0 74.4 63.2 
4 


Sikhim 60.0 60.0 55.5 55.5 73.5 75.5 82.2 66.6 61.2 65.0 72.5 6.0 


5 Jogi Tila 66.6 65.0 66.6 65.6 77.4 73.3 74.4 72.5 55.5 72.2 76.6 77.7 66.6 68.2 72.0 66.7 


6 Ganda 65.6 52.0 55.5 53.5 TRO 60.0 76.6 72.2 5.5 7a.5 77.7 A 67.0 59.3 70.1 60.7 


7  Bhimber 6.6 6.5 G.5 73.3 63.3 81.1 84.4 76.6 68.0 69.2 72.2 66.7 


TABLE 3.—CoMPARATIVE STuDIES OF AcID BENTONITES AND IMPORTED FULLERS’s EARTH. 
% DEcOLORIZATION. 


Charcoal LC.I.  Tarana Tarana Earth Acid By By; B2 B2 B3 B3 Bs Bs Bs Bs Be Boe Bz 
0.5% earth earth earth earth used used + + + 


83.3 Ben- H2SO4 84.4 89.0 84.4 89.2 77.7 84.5 82.2 85.0 76.6 84.0 77.7 85.0 84.4 89.0 
tonite 


Ben- Hcl 81.1 84.4 75.5 83.3 82.2 88.2 82.2 83.2 74.4 84.4 76.6 84.0 81.1 85.7 
tonite 


22.2 82.3 84.7 81.2 


TABLE 4.—CHEMICAL ANALYSIS OF THE BENTONITES. 


Bhimber Bhimber Chitti Deri Sikhim JogiTila Ganda  Bhimber 
I 2 3 4 5 6 7 

Loss on ignition -. 20.30% 19.38% 18.20% 18.68% 15.60% 17.14% 18.10% 
SiO, 50.96% 51.00% 55.22% 51.18% 53.70% 50.40% 50.82% 
Fe,0, 9.16% 11.10% 7.41% 7.41% 12.96% 12.96% 7.41% 
Al,O; “a 12.3 % 10.98% 13.00% 14.37% 10.44% 10.44% 14.19% 
CaO 3-30%  3-62% 3.96%  4-:94%  3-95%  4-61%  5-27% 
Alkalies nil nil nil nil nil 1.02% 0.80% 
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Discussion 


Table 1 shows that up to 64% of bentoni'e- 
clay in one sample and more than 50% in other 
samples is separable from the raw bentonites by 
simple elutriation. However, small amounts of 
clay are lost in the gritty matter by this process. 


It is evident from Table 2 that the original 
bentonites have no bleaching action and a simple 
heat treatment effected no appreciable change in 
their bleaching properties. Nevertheless, acid treat- 
ment activated the clays considerably. Heating 
of the acid-treated clays further improved their 
colour removing properties. But temperatures 
higher than 350°C. seem to have an adverse effect. 
The optimum temperature of activation can be 
safely concluded to be 300 -350°C., at which 
range the best results were recorded. 


The nature of the acid also influenced the 
activation process. For the same method of treat- 
ment and the same temperature of heating, sul- 
phuric acid treated clays were more active than 
hydrochloric acid ones. But the difficulty in 
silphuric acid-treatment is that it imparts to the 
clays the filtration properties that are undesirable 
in oil refining.’ Moreover in hydrochloric acid 
treatment, the boiling is conducted for 2 - 3 hours 
while twice that time is required for sulphuric 
acid. Bentonites of Bhimber and Chitti Deri were 
found to be best activated by acid treatment. 


It it also evident from Table 3 that the addition 
of 0.5% activated charcoal enhanced the acti- 
vation of the bentonites while the decolorization 
property of the activated charcoal used at such a 
low percentage was nominal. Furthermore, it is 
clear from the comparative results that Bhimber 
(Azad Kashmir) bentonites are not inferior to 
the I.C.I. and Tarana (Germany) standard 
bleaching fuller’s earths in refining activity. 


Chemical analysis reported in Table 4 reveals 
that five out of the seven bentonites have no 
alkali contents which conform to their non- 
swelling properties. These five bentonites are thus 
quite suitable for activation which is confirmed 
by experimental studies. Bentonite from Ganda 
having alkali contents 1.02%, produces gelatinous 
paste with tap water resembling soft-soap. When 
it was activated by acid treatment, the swelling 


power was considerably decreased. This bentonite 
has low refining activtiy and may be used for 
other purposes. 


Conclusions 


It can be concluded that Bhimber, Sikhim and 
Chitti Deri bentonites are fairly comparable in 
performance with imported fuller’s earths. They 
should be substituted for the imported clays. 
The economics of the activation process, however, 
involves consideration to the cost of filtration, 
reuse of the acid employed for activation, elimi- 
nation of the wastage of bentonite in the separation 
of gritty matter and the drying of the earth at the 
optimum temperature. 


It would be safe to conclude that whatever 
economic considerations, the cost of the activated 
earth produced should be comparable with that 
of the imported fuller s earths. Indigenous clays 
can advantageously replace impor ed earths. Our 
clays have not shown any adverse effects on the 
bleached oils; no reversal of the colour was notice- 
able after decolorization. 


Acknowledgement.—The authors are _in- 
debted to Mr. Masood Ahmad Beg of these Labo- 
ratories for providing the results of chemical 
analysis of the bentonites. 
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PHOSPHATASE ACTIVITY IN DIFFERENT LIFE STAGES OF THE STABLE FLY, 
STOMOXYS CALCITRANS (L.)* 
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and Industrial Research, Karachi 
AND 


Frank W. Fisk, Ohio State University, Columbus, Ohio, U.S.A. 
(Received March 24, 1961) 


Acid phosphatase activity during the study of different life stages of the stable fly, Stomoxys calcitrans, was 
found highestin eggs, and a second peak was notedin pupae. Three-day-old males and femiles showed the same level 
of acid phosphatase activity. The lowest activity was found in two-day-old larvae. 


Similarly alkaline phosphatase activity was found highest in the egg stage. The lowest activity was found in 
two-day-old larvae, but this alkaline phosphatase activity was higher than that of acid phosphatase in the same stage. 
Again, alkaline phosphatase activity was increased in seven-day-old larvae, and attained a second peak in pupae, then it 


decreased in three-day-old adults. 


The varying amounts of acid and alkaline phosphatase activity in different life stages of the stable fly was 


definitely associated with tissue growth and differentiation. 
Introduction 


It has been shown by Yao! that alkaline phos- 
phatase is associated with growth and differen- 
tiation in insect tissues, such as embryo, larva, and 
pupa of Drosophila melanogaster (Meig.), but in 
contrast, the gradients of acid phosphatase acti- 
vity were not reported. Barker and Alexander? 
made a detailed study of acid and alkaline phos- 
phatase activity in different stages of the house 
fly, Musca domestica, using ®-napthol phosphate as 
a substrate for biochemical analysis. They associat- 
ed the acid phosphatase activity with tissue trans- 
formation during the development of house fly 
from egg to adult. 


Since the house fly and stable fly both belong 
to the order Diptera and family Muscidae, and 
since Barker and Alexander? have already reported 
the activity of acid and alkaline phosphatases in 
all stages of the house fly, it was decided to 
study both enzymes in different life stages of 
the stable fly by using a new substrate, disodium 
p-nitrophenyl phosphate, and other materials at 
optimum conditions. The acid and alkaline phos- 
phatase activity was determined in one-day-old 
eggs, two-day-old larvae, seven-day-old larvae, 
three-day-old pupae, and three-day-old adults. 
The choice of three-day-old adults was made, 
because at this stage both sexes showed the same 
level of acid phosphatase activity. Similar results 
were also obtained in case of alkaline phosphatase, 
although its activity was lower than that of acid 
phosphatase. 
: *Part of a dissertation presented to the Graduate School of 
The Ohio State University in partial fulfilment of the require- 
ments for the degree of Doctor of Philosophy. 


Materials and Methods 


Stable flies were reared by the method described 
by Appleby and Fisk,3 with the exception that 
the adults were fed on a 10% solution of sucrose. 
The tests were based on fresh tissues, which were 
chilled at -15 C. for half an hour before using 
them to prepare homogenate. The assays were 
grouped into triplicates of five samples each for 
acid and alkaline phosphatase activity. Three 
zero-time readings were taken for each sample. 


The methods, reported by Ashrafi and Fisk4 
for acid phosphatase determination and by Ashrafis 
for alkaline phosphatase determination, were follow- 
ed with modifications. Disodium /-nitrophenyl 
phosphate solution of 0.0143 M was used as subs- 
trate. The citric acid buffer solution of pH 4.4 and 
of 0.09 M was used for acid phosphatase; and 
“tris” alkaline buffer solution of pH 7.3 and of 
o.1 M was used for alkaline phosphatase deter- 
mination. The temperature of water bath was 
kept constant at 40 C. For alkaline phosphatase, 
half a millimeter of 0.01 M ferrous ions solution 
was also added to the assaying mixture. According 
to the general plan of analysis, the volume of 
five milliliters of the reaction mixture was main- 
tained constant by adding appropriate volume of 
distilled water. 


The activity was expressed as micromoles of 
p-nitrophenol liberated per thirty minutes period 
of incubation at 40°C. The age of the different 
stages is shown in days, following the emergence 
of that particular stage. 


Results and Discussion 
The results obtained are given in Table 1, 
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STABLE FLY 


ACTIVITY 
MM OF P-NITROPHENOL LIBERATED/MG. FRESH WT 


EGG LARVA LARVA PUPA ADULT 
(DAY) (2-DAY) (7-DAY) (3-DAY) (3-DAY) 


ACID PHOSPHATASE _ 
ALKALINE PHOSPHATASE 


HOUSE FLY 


(AFTER BARKER & ALEXANDER,!958)1_ 40 


ALIAILOV 


EGG LARVA LARVA PUPA ADULT 
(1-DAY) (2-DAY) (6-DAY) (3-DAY) (3-DAY) 


DIFFERENT STAGES (AGE IN DAYS) 


Fig. 1.—Average acid and alkaline phosphatase activity in different spceified stages of stable fly as 
compared with those of house fly. 


TABLE 1.—TuHEeE Activity or Acip AND ALKALINE 
PHOSPHATASES IN THE TISSUES OF DIFFERENT LIFE 
STAGES OF THE STABLE FLIEs. 


Acid Alkaline 
Source of tissue phosphatase phosphatase 
activity activity 
Egg (1-day-old) 24.0 23.25 
Larva (2-day-old) 2.0 2.25 
Larva (7-day-old) 6.5 4.25 
Pupa (3-day-old) 16.0 9.50 
Adult (3-day-old) 12.5 g.00 


and are compared with those of similar stages of 
the house fly, reported by Barker and Alexander? 
in the form of histograms showed in Fig. 1. 


The highest acid phosphatase activity was 
reported in the egg stage of the stable fly; similar 
results were reported by Barker and Alexander? 


in the house fly eggs. The second peak of activity 
was noted in the contents of puparia which was 
66.6%, when compared with that of egg stage. 
Barker and Alexander also reported a second peak 
of activity in house fly pupae. The lowest activity 
(8.3% that of the egg stage) was found in two- 
day-old larvae. Three-day-old males and females 
showed the same level of acid enzyme activity 
(52.8% that of the egg stage), while Barker and 
Alexander reported different activities in both 
sexes of three-day-old house fly adults. Ashrafi 
and Fisk® reported histochemical localization of 
acid and alkaline phosphatases in three-day-old 
adult stable flies. 


The eggs of the stable fly showed the highest 
activity of alkaline phosphatase. The lowest 
activity, when compared with that of the egg, was 
found to be 9.6% in two-day-old larvae of the 
stable fly, but this stage like that of the house fly 
indicated higher alkaline than acid phosphatase 
activity. In seven-day-old larvae the alkaline 
phosphatase activity was increased again, reached 
to a second peak in the pupal stage and then 
decreased in three-day-old adults. In case of 
house fly, alkaline phosphatase activity was 
decreased in six-day-old larvae and did not 
attain a second peak in the remaining life stages 


(Fig. 1). 


| 60 
25 
20 
10 20 
| 
; 


72 SHauip H. AsHRAFI AND FRANK W. Fisk 


The variable results of acid and alkaline 
phosphatase activity in different stages of the 
stable fly may be related to the rate of tissue growth 
and differentiation as suggested by Yao! and 
Barker and Alexander.? Since the rate of cell 
division is always highest in the egg stage as com- 
pared to other stages and since acid and alkaline 
phosphatase activity was found to be highest in 
the egg stage of the stable fly, the highest 
activity of both acid and alkaline phosphatase 
enzymes in the egg stage of stable fly may be 
related to the high rate of mitosis in this stage. 


According to Buck,? the major biochemical 
changes in the pupal stage seem to involve a 
marked utilization of carbohydrates, mainly derived 
from stored glycogen and fat, in connection with 
histolysis and histogenesis. Therefore, the second 
peak of both phosphatases in the pupal stage 
may be associated with the increased carbohydrate 
metabolism in relation to histolysis and histogenesis. 
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ROLE OF PHOSPHORUS IN THE GROWTH AND RESPIRATION OF 
TOMATO PLANTS 


Maumoop AHMED AND Rarig AHMED 
Department of Botany, University of Karachi, Karachi 


(Received March 13, 1961) 


Different levels of phosphorus were supplied to the tomato plants, growing in sand culture. Plants treated 
with 272 p.p.m. of phosphorus were growing healthy whereas 544 and 816 p.p.m. concentrations of phosphorus were 


found toxic and growth limiting. 


Maximum rate of respiration was noticed in the plants growing in complete (normal) mineral nutrient 
solution containing 272 p.p.m. of phosphorus. A marked decrease in respiration rates was noticed if the concentration 
of phosphorus is changed from this critical level. The rate of respiration in minus phosphorus and minus half 
phosphorus plants were found nearly one-third in comparison with plants growing in complete solution. An increase 
in the concentration of the phosphors above the critical level gradually lowered down the rate of respiration. 


The effects were attributed to the key position of phosphorus in respiratory mechanism. 


The effects of phosphorus deficiency on the 
growth and metabolism of the plants have been a 
subject of great interest since the last twenty years. 
Considerable investigations have proved that phos- 
phorus is one of the most viable essential mineral 
element in plants.':?_ The symptoms and physiolo- 
gical effects of various levels of deficiency and 
toxicity of phosphorus have been studied by di- 
fferent workers 3~8 but the results are not in com- 
plete agreement for various plants. Sugars are 
translocated mainly in the form of phosphate in 
the plants, and phosphorus deficiency is reported 
to build high concentrations in the leaves. The 
accumulation of sugars further results in syn- 
thesis of anthocyanin, imparting purple coloration 
in the stem and leaves.5*7 


Present investigation was carried out with the 
concept that, if phosphorus deficiency causes 
accumulation of sugars in the leaves, it should also 
enhance the rate of respiration as sugars are 
reported main respiratory substrate. On the other 
hand, phosphorus is highly essential in respiratory 
mechanism. It is energy-bond constituent of 
adenosine-triphosphate, adenosine-diphosphate and 
phesphopyrin-nucleotide. Thinking on these lines, 
the deficiency of phosphorus should decrease the 
respiratory activity of the plant. It was thought 
quite interesting to study the effect of different 
levels of phosphorus deficiency and toxicity on the 
respiration of tomato plant. 


Tomato plants (Lycopersicum esculentum Mill.) 
were grown in sand culture and were made toxic 
and deficient in various levels of phosphorus. 
Leaves of these plants were used for respirational 
studies. Seeds were sieved down for uniformity 
and were placed in culture dishes on moist sand 
for germination. After 20 days the seedlings were 
transplanted in plastic pots of 1.5 kilo capacity. 


Quartz grading in size from 2-4 mm. was used 
for rooting medium. Plastic pots were irrigated 


from a basal hole which was covered by glass 
wool to retain quartz. These pots were placed in 
enamelled cups containing nutrient solutions up to 
certain level, which was kept constant by adding 
solution daily. In this way nutrient solution was 
delivered in the pot up to the solution level easily 
and the rest of the pot was irrigated by capillary 
action. Solution was completely replaced every 
week. Covers of hard board were placed on the 
enamelled cups around the pots to check conta- 
mination from any external source. 


Modification of Hoagland’s macro-nutrient and 
iron solutions were prepared as mentioned by 
Meyer et al.,9 and according to the formulation of 
Arnon.'!° In phosphorus deficient solutions potas- 
sium dihydrogenphosphate was totally replaced by 
potassium chloride9 whereas in minus-half phos- 
phorus solution this replacement was partial. 
In solutions containing higher levels of phosphorus 
the amount of potassium dihydrogenphosphate 
was increased by twice and thrice. A corresponding 
increase in the level of potassium ion is not toxic 
up to this extent as potassium tolerance in plants 
is considerably high. The pH of solution was 
maintained at 4-6 throughout the experiment. 


Respirational studies were made with the help 
of Warburg’s manometer. Forty leave discs were 
taken from the leaves with the help of 8 mm. cork 
borer and were placed around the central cup of 
Warburg’s flask. The rate of oxygen uptake was 
calculated later on. 


Plants, in which the supply of minus phos- 
phorus mineral solution was started just after 
transplantation, show severe phosphorus deficiency 
symptoms even after fourteen days of transplanta- 
tion. Root and shoot growth much restricted; stem 
weak and developed purple tints; leaves small. 
narrow and developed dull purple colour due to 
accumulation of anthocyanin pigment, margins 
curled back and gradually died out. 
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These plants were not having enough leaves to 
carry on respirational studies, therefore seedlings 
were kept in complete nutrient solution for twenty- 
two days and later were supplied with minus 
phosphorus culture solution. Observations were 
taken after thirty-five days of the treatment. 
Shoot growth found approaching to that of com- 
plete nutrient solution cultures. Leaves were 
slightly thick, broad and dark green in colour. 
Enough leaves were obtained for respirational 
studies. 


In order to get all the plants in the same age and 
condition for further investigations they were kept 
in complete culture solution for twenty-two days 
prior to starting the differential treatment. All 
the respirational readings were taken after sixty 
days of treatment. 


Plants treated with minus half phosphorus 
(136 p.p.m.) solution, did not show any character- 
istic visual symptoms except that root and shoot 
development was somewhat intermediate to that 
of complete and minus phosphorus treatments. 


Plants treated with culture solutions of higher 
levels of phosphorus showed stunted growth. 
Leaves became chlorotic and margin showed 
burning effect rapidly increasing towards mid-rib. 
Plants started flowering, indicating early matura- 
tion. Flowers showed abnormal growth in calyx 
and corolla and did not reach to the fruiting stage. 
These symptoms were more severe in the plants 
treated with triple concentration of phosphorus 
(816 p.p.m.) than those treated with double con- 
centration (544 p.p.m.), while only 272 p.p.m. 
phosphorus was present in normal solution. 


The mean respirational rates expressed in 
microliter oxygen/gram dry weight/minute, shown 
in Table 1, were calculated from thirty readings 
taken from the leaves of individual plant under- 
going one kind of treatment. 


TABLE I 


Minus Minus Complete Double Triple 


phos- half toxic toxic 
phorus phos- 

phorus 
11.806 10.505 29.650 22.349 16.097 


Comparative rate of respiration for various 
treatments is further illustrated in Fig. 1. 
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Phosphorus concentrations in 
parts per million. 


Fig. 1.—Effect of various levels of phosphorus on the rate of 
respiration. 


Discussion 


Plants which were provided with minus phos- 
phorus culture solution in the seedling stage showed 
characteristic symptoms of phosphorus deficiency. 
These results are in complete agreement with 
Eaton, 3.4.5 and Wallace.?7 On the other hand, 
plants provided with complete solution for twenty- 
two days prior to supply of minus phosphorus 
solution did not show characteristic deficiency 
symptoms. This might have been the case with the 
above-mentioned series of plants. The supply of 
complete solution for twenty-two days was suffi- 
cient up to certain extent to meet phosphorus 
requirement of plants, and deficiency of phosphorus 
in the latter stage was responsible for few symptoms 
which appeared after forty days of minus phos- 
phorus treatment. The supply of phosphorus for 
twenty-two days in early stages eventually delayed 
the phosphorus deficiency in the above-mentioned 
experiments, 


The effects of different levels of phosphorus on 
the growth of tomato plant was studied by Hall.® 
He found 200 p.p.m. phosphorus was necessary 
for the optimum growth, whereas higher concen- 
trations (800 to 2000 p.p.m.) proved toxic. Plants 
provided with normal (complete nutrient) solution 
during present investigation were getting 272 p.p.m. 
of phosphorus solution. These plants showed 
optimum growth, whereas plants provided with 
136 p.p.m. of phosphorus (minus half phosphorus) 
were less vigorous in growth. Increase in the con- 
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centrations than normal resulted in stunted growth 
and burning of leaves. 


Results of oxygen uptake during respiration is 
expressed variously by different workers. Hall® 
has presented the data in microliter of oxygen 
uptake per milligram dry weight per hour. In the 
present investigation observations are presented 
in microliters uptake of oxygen per gram dry 
weight per minute. Plants which showed maxi- 
mum growth in Hall’s experiments were supplied 
with 200 p.p.m. of phosphorus in culture solution 
and the rate of respiration was found to be 3.06 ul. 
O,/mg. dry wt./hr., which is comparatively lower 
than the results of Hall’s experiments. None of 
these investigators have mentioned the age of 
plants or the kind of leaves (old or young) in 
their work. Considerable differences in the results 
could be attributed to the variation in age and 
varieties of tomato plant. The rate of respiration 
in tomato plants grown in complete culture solu- 
tion in the present investigation was found 1.779 ul. 
O,/mg. dry wt/. hr. This is approaching to res- 
pirational rate of improved Wasath Beauty variety. 


Plants supplied with various concentrations of 
phosphorus have shown different rates of respira- 
tion. Maximum rate of respiration was obtained in 
complete (normal nutrient) plants provided with 
272 p.p.m. of phosphorus. This concentration 
appears to be optimum for respiration and the 
amount of phosphorus is just sufficient for inter- 
mediary metabolism. Any decrease in the supply 
of phosphorus affects markedly in lowering down 
the rate of respiration. 


Plants provided with minus half phosphorus 
concentration were getting 136 p.p.m. of phos- 
phorus and rate of respiration is about one third 
in comparison with the plant grown in complete 
nutrient solution. The difference in the rate of 
respiration between phosphorus deficient plants 
and those provided with minus half concentration 
of phosphorus is very slight (1.301 ul. O,/g. dry 
wt./minute) and is insignificant. It indicates 
that below certain levels of phosphorus supply 
there is not much difference in the rate of respi- 
ration. Plants supplied with higher levels of phos- 
phorus indicated as double (544 p.p.m.) and triple 
(816 p.p.m.) toxic showed lower rate of respiration 
in comparison with plants grown in complete 
(normal) mineral solution. The decrease in the 
respirational rates as a result of higher phosphorus 
concentration is still not as much as that caused 
by low phosphorus levels. This shows that higher 
levels of phosphorus gradually inhibit the rate of 
respiration whereas its deficiency below half of 


the phosphorus concentration (full concentration 
being 272 p.p.m.) may reduce the rate of respira- 
tion by one third. 


Eckerson'! observed an accumulation of starch 
and sugars in phosphorus deficient tomato plants. 
He has also stated that starch begins to break 
down in sugars in the leaves of such plants. In 
present work in spite of sugar accumulation in 
phosphorus deficient plants the rate of respiration 
was found comparatively lower than plants 
growing in complete nutrient solution. This could 
be attributed to the requirement of phosphorus 
during respiration mechanism. Eckerson'' has 
mentioned about the disturbance in the protein 
and carbohydrate balance in phosphorus deficient 
plants. The deficiency was also reported to cause 
abnormality in the metabolism in black mustard.4 
The irregularities in the intermediary metabolism 
have a great effect in slowing down the respira- 
tion. 


In the light of present investigations it would 
appear that the presence of higher concentrations 
of sugars is not the only requirement for increas- 
ing the rate of respiration but the presence of 
certain level of phosphorus (which may vary in 
different species of plants) is highly essential for it. 
Any increase or decrease in the amount of phos- 
phorus above and below this critical level may 
become respiration limiting factor. 
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1. The Importance of Applied Research 


In recent years, research has had a tremendous 
impact on industrial development in the world as 
a whole, and the interrelation between pure 
research and applied research has been brought 
very much into the limelight. This balance is 
particularly important .for a country like ours, 
where on the one hand we must press forward with 
industrial development, and on the other hand we 
face considerable difficulties in producing enough 
people with scientific attainments for research. 
Although we may continue for some years to pick 
the brains of other countries and to develop our 
industry on the basis of their ‘know how,’ the stage 
is rapidly approaching when we have to discover 
new processes and to modify existing ones to suit 
the special conditions of our country. There is 
thus an imperative need for what can be called 
‘Directed Research,” i.e., research directed to- 
wards the definite aim of using a certain available 
raw-material or of developing a substitute for 
some product or of improving the quality of a 
given manufacture. 


The fact of the matter is that in the good old 
days scientific pursuits were largely a matter of 
inner urge and inclination and could not for that 
reason be equated with material proceeds and 
prospects. With the passage of time and the pheno- 
menal achievements of science in the service of 
man, the requirements of scientific personnel have 
assumed colossal proportions, and made co-oper- 
ative team work an imperative necessity. The 
result is that scientific pursuits cannot any more 
be treated as a love affair of peculiarly constituted 
individuals, and the society has got to take cogni- 
zance of this changed situation, and offer condi- 
tions of work and service to scientific men which 
would not only attract the hermits and romantics 
of the community, but also the wordly wise career 
men who form the bulk of any populace. 


2. Background of Scientific Development 
in Pakistan 


For a proper assessment of the present situation 
regarding scientific training, research, and develop- 
ment in Pakistan, it is necessary to keep two 


important points in mind. Firstly, that it is barely 
14 years now that Pakistan came into existence 
under conditions which gravely dislocated the 
entire educational system of the country and 
placed a colossal strain on the newly constituted 
administrative machinery of the State, which 
severely handicapped nation building activities. 
Secondly, that the areas now constituting Pakistan 
were grossly neglected until partition in all the 
schemes of higher education, scientific research 
and development. Thus, except for the Punjab 
and Dacca universities, the comparatively more 
recently established University of Sind, and a few 
subsidiary research stations like the Irrigation and 
Industrial Research Laboratories in Lahore, the 
Agricultural College and Research Laboratory in 
Lyallpur, all the other universities and the whole 
ring of governmental research institutions beside 
the Government subsidised research centres like 
the Indian Institute of Science, Bangalore, formed 
part of the present Indian Republic. However, 
the problem on the inception of Pakistan was not 
one of starting every thing entirely from scratch 
but rather of cutting one’s losses at one place and 
opening up business at another. In fact, the 
colossal dimensions of the progress, which has been 
made during this brief period with the industrial 
development of the country under the aegis of 
the Pakistan Industrial Development Corporation, 
and the organisation of scientific effort on a wide 
and varied front, cannot find its explanation on 
any other thesis. A true appreciation of this basic 
fact is necessary for an objective assessment of our 
failings and achievements on the one hand, 
and the cultivation of that mature confidence in 
our capacities and competence on the other, which 
is essential for a realistic approach to all future 
planning. 


3- Relationship between Pure and Applied 
Research 


At present the situation is that nearly three 
crores of rupees are being spent annually on _ rese- 
arch in Pakistan, of which nearly one-half is being 
spent in the C.S.I.R. and other governmental 
organizations. At the back of all the applied 
research and technological activity of a country, 
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there must be the scholars and the dreamers, 
whose probings into the secrets of nature form a 
basis for all future scientific advancement. In the 
past, most of them have worked in the univer- 
sities, and this must continue to be so, although it 
is becoming increasingly apparent that in the 
modern world both university scientists and those 
working in industry and governmental laboratories 
can derive very considerable mutual stimulation 
and benefit from a close association. No measures 
directed towards such an association must there- 
fore be neglected, and there have been serious 
suggestions in many Western countries for short- 
term exchange programmes between university 
staff and indsutrial research scientists. 


It often happens that along the route to the 
solution of a practical problem the research worker 
formulates and partially solves associated prob- 
lems, some of which turn out to have. funda- 
mental importance in pure science. These subsi- 
diary problems in their turn may lead to results 
of great industrial utility, so that what is now 
fundamental research will turn into an applied 
field in two or three decades. One is reminded 
here of a famous scientist’s remark that the sole 
difference between pure and applied research is 
just twenty-five years. 


Recognizing the importance and value of the 
closest association between the university and the 
Government research laboratories, the C.S.I.R. 
have already set up the North Regional Labo- 
ratories at Peshawar near the University cmapus, 
and a similar pattern is being followed for the 
Central Laboratories at Karachi. The resulting 
cooperation may have far-reaching effects on the 
development of the scientific effort in the country 
as a whole. 


The functions of the Council especially embrace 
this feature and cover a wide range of activities, 
generally directed towards the promotion and 
fostering of scientific research, having a bearing 
on the industrial development of the country and 


* the utilization of its natural resources to the best 


economic advantage. While the scope of its acti- 
vities has been kept broad and comprehensive, 
priority has to be given to probelms of importance 
to the country’s immediate needs, without how- 
ever implying a narrow approach to problems 
or a neglect of broad-based research involving both 
pure and applied aspects of scientific investigations. 


4- Pilot Scale Development of Applied 
Researches 


Although the laboratory scale solution to 
an applied research problem is the most impor- 
tant step, yet it is only half the story as far as it 


concerns the discovery of a new usable product 
or process. The other half lies in the development 
of the process on a “‘pilot plant” scale so that the 
economic and engineering factors involved can be 
studied on a semi-industrial level. Moreover, it 
often happens that the very chemistry of a process 
becomes radically different in going from a labo- 
ratory scale experiment to the full industrial scale. 
Certain reactions that work very well on the labo- 
ratory scale just will not go on the factory level, 
and vice-versa. In such cases, particularly, the 
pilot plant experiments are the scientist’s and the 
industrialist’s greatest safe-guard against mis- 
taken or superficial assessments of the possibilities 
of a process, because pilot plant experiments 
usually envisage small-scale production of the 
actual usable and saleable article. Of course, the 
technical anc economic data obtained can be 
used with confidence for full-scale industrial pro- 
duction. 


When pilot plant experiments have established 
the industrial feasibility of a process and have 
indicated its basic economic “break up,” the 
applied research may be said to have reached its 
goal. This principle has been consistently followed 
by the Council for the development of its processes 
from the laboratory to the pilot plant stage. Thus, 
the process for the manufacture of Jutoid matting 
was tried out on a semi-commercial pilot plant 
designed and fabricated at the Central Laborator- 
ies. In order to expedite the establishment of this 
industry, the pilot plant has now been given on a 
rental basis to the firm who have been leased out 
the process by the Council. Another process 
relates to the manufacture of a 60-burner labor- 
atory gas plant according to a design patented 
by the Council. Nearly 40 of these plants have 
been fabricated in the workshop of the Central 
Laboratories over a period of 2 years and supplied 
to various institutions and laboratories all over 
the country. This patent has also been recently 
leased out to a local industrialist for commercial 
exploitation. A third instance in point is that of 
the manufacture of ‘Cemto,’ an integral water- 
proofing agent for use in cement. The laboratory 
process was tried out on a pilot scale and a plant 
was then designed for its manufacture. A local 
firm has recently gone into production of this 
product, using a large proportion of equipment 
designed in the Engineering Section of the Central 
Laboratories. There are several other processes 
which have been started along similar lines in 
the laboratory and are being brought up to a 
pilot plant level, so that the product can be manu- 
factured on a small scale and_ sold to consumers 
in order to study the marketability of the product 
and win the confidence of the prospective indus- 
trialists. 
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5- Commercial Utilization 


In the industrially developed countries, entre- 
preneurs of industry take them up at this stage 
or even earlier for further development into a 
regular commercial venture. However, in our 
country, the application of these results to the 
setting up of a full-fledged industry is hindered 
by several bottlenecks, chief among which is the 
difficulty of inducing our industrialists to risk a 
considerable investment on new processes, when 
they would much rather take up old and well tried 
industries. There appear to be two distinct ways 
of overcoming this obstacle. Firstly, by setting up 
an industrial liaison service, the research organi- 
zation must take the results of applied research to 
the industrialists and perhaps on a personal level 
“sell” the ideas to them, because very often an 
industrialist does not know the great advantages 
that can accrue to him from taking up a certain 
process. A first step in this direction has been the 
publication of “‘Non-technical Notes,” giving the 
advantages of the process developed, and setting 
out in detail the estimated economics of the 
manufacture and sale of the product. It is certain 
that the publication of such notes on new pro- 
cesses will create a lively interest among indus- 
trialists. In certain cases, where the response from 
industry is not adequate, another approach to 
this ultimate problem of the utilization of applied 
research would need to be made. This envisages 
the institution of a Research Utilization Board 
with adequate funds under its control for the 
development of specific industries based on the 
results of industrial research. Such boards have 
already been formed in the U. K. and India, and 
in our overall plans for the application of science 
to industry, due attention should be given to their 
development in Pakistan as well. 


6. Funds for Scientific Research 


Scientific research, particularly in the applied 
field, is an expensive undertaking, and with ever 
new developments in techniques and appliances, 
the costs on research have an onward trend. 


Available figures show that in the U.K. expenditure 
in the various sectors of scientific and industrial 
research has increased from a million pounds in 
1900 to 150 million pounds at the present day, 
excluding the annual grants to the universities 
amounting to about 21 million pounds. In the 
U.S.A., expenditure on fundamental and applied 
fields of research is of the order of 3,000 million 
dollars. Taking leave of these astronomical figures 
and coming nearer home, the annual expenditure 
of the Indian C. S. I. R., which started in 1942-43 
with a modest annual budget of about 7 lakhs 
of rupees, now stands at about 2 crores of rupees, 
the total recurring and capital expenditure in the 
course of about a decade of its developments 
amounting to over 10 crores of rupees, out of which 
24 crores have come in the form of donations, 
mainly from philanthropic industrialists. A more 
detailed reference to the statistical material in 
this connection goes to show that, once a start 
is made with the organisation of research, the 
figures of expenditure take a steep ascent, which 
Governments and industries should wholeheartedly 
welcome, because of the harvest of rich dividends 
coming with it. 


In this context, the Government of Pakistan 
has already given effective recognition to the vital 
role of research in the country’s economy by accept- 
ing most of the recommendations of the Scientific 
Commission, and liberal funds are to be allocated 
for the promotion of research in both pure and 
applied fields. One of the recommendations relates 
to the levy of a certain percentage of cess on the 
industrial production within the country, which 
is to be utilized for the execution of research having 
a direct bearing on industrial problems. It is to 
be hoped that, with the progressive development 
of industries in the country, a major portion of 
the load of day-to-day applied research will shift 
from Governmental organizations to Research 
Associations directly financed and operated by 
the industries concerned, as is the practice in 
the Western countries like the U. K. Such a 
change would enable the other research organi- 
zations to concentrate their efforts on the more 
vital long-term research projects. 
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The plant Zakhme Hayat (Saxifraga Ciliata) is 
native to the northern region of Pakistan. It 
grows in Kashmir and is locally known as Zakhme 
Hayat. The roots of this plant are used locally as 
an astringent, tonic and stomachic. 


No chemical investigation on this plant has — 


been reported so far in the literature. However 
a number of species belonging to Saxifragaceae has 
been investigated, which includes Astilbe Thun- 
gergi Miquel, A. formosa Nakai, A. odontophylla 
Miq. var. Congesta Hara, Rodgersia Podophylla A. 
Gray, Peltoboykinia tellinoides Hara, Bergenia stachevi 
Engler’ and Saxifraga Crassifolia.? 


A polyphenollic compound C 


designated as ‘bergenin’ has been repo from 


the above species. 


Some Indian workers have reported some work 
on Zakmihayat} from Kashmir. But this plant 
(Cissampeles Pareira Lim) though has the same 
local name, is different from the one we have been 
working on. 


The present investigation of the plant was 
aimed at isolating and identifying the active 
principle of Saxifraga ciliata collected from the 
northern districts of West Pakistan. 


The fresh roots were cleaned and chopped 
into 4 inch pieces and dialysed with 95% ethanol 
followed by 80% and finally 70% ethanol in 
water. The dialysate was dried in vacuo to give a 
dark red glassy mass. This was dissolved in water 
and extracted with ethyl acetate. The aqueous 
layer deposited prismatic crystals on standing. 
Further crops of crystals could be obtained by 
— concentration of the aqueous layer. It was 
ound that if the concentration was increased 
quickly only a viscous precipitate could be 
obtained on cooling. The ethyl acetate layer on 


concentrating also gave some crystals which were 
identical with those obtained above. The total 
yield of these crystals from the roots were 0.85% 
(moisture free basis). This material is very similar 
to bergenin (analytical data), some physical cons- 
tants and reaction characteristic as can be seen 
from the following tabulated data are also similar. 
However, there is a large difference in optical 
rotation value of the sample isolated by us and 
that reported in the literature. 


Bitter from Bergenin 
Saxifraga Ciliata Lit. value 


m. p. 152-3°C. and 244°C. 148-9° and 234°C 


[«]o -70° at 22°C. -37.25° 
(1% in abs. EtOH) (0.99% EtOH 
Sol.). 


Crystalline form Cubes from water — 
Solubility Soluble in hot water, EXOH, Same as the other 
MeOH and EtOAc. Insoluble 

in all other usual solvents. 


Bitterness Detectable upon a dilution of 1 
in 10,000 (water). 


Mol.formula C14H1609.H20 


Functional 6 -OH and I-MeO. 6-OH and I-MeO 
groups No COOH. No COOH. 


Derivatives Penta-acetate m. p. 209-10° Penta-acetate 
-96° m.p. 199-203°C 


Experimental 


Dialysis of the Roots.—The fresh cleaned roots 
were chopped into 4 inch pieces (2 kg.; 56% 
moisture) and soaked with 99% ethanol for 3 
days. This process was repeated once more with 
95% ethanol and then with 80% ethanol followed 
by 70% ethanol. The total extracts were concen- 
trated in vacuo and finally dried to yield a dark 
red highly viscous mass (168 g.). 


Working up of the Dried Dialysate——The dried 
extract (149 g.) was distributed between ethyl 
acetate(250 ml.) and water (300 ml.). The aqueous 
layer was extracted twice (125 ml. x 2) with 
ethyl acetate and then cooled in refrigerator (I). 
It deposited a dark brown mass which on dissolv- 
ing in water (300 ml.) and cooling yielded a crys- 
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talline material (1.0 g., m.p. 150-65 °c.). This on 
recrystallising from the same solvent (charcoaled) 
gave crystals m.p. 152-3 C. and 244 C. 


The aqueous mother liquor (from I) on con- 
centrating slowly in four stages yielded crystals 
at every stage totalling 7.25 g. (1.15 g-, 3.5 &, 
0.1 g., and 2.5 g., m.p. 150°C.). On recrystallising 
from the same solvent (charcoaled) it gave crystals 
m.p. 152-3°C. and 244°C., (colourless cubes) 


[«]$-70° (1% Soln. in absolute ethanol). 


The ethyl acetate (500 ml.) extract on con- 
centrating to 100 ml, volume also gave crystals 
of the above compound (0.25 g., m.p. 150°C). 


The bitterness of the above compound was 
determined by gradual dilution with water until 
no more bitter taste could be obtained and was 
found to be detectable upto a dilution of 1 in 
10,000. 


The purified bitter, m.p. 152-3°C. and 244 C., 
analysed as C;,H;609.H,O. (Found C, 48.25, 
48.29; H, 5.25, 5-49; O, 46.05; Act. H+, 2.15; 
OMe, 8.85; C-CH;, 0.00%; CH;CO, 1.1%. Mol. 
wt., requires C, 48.55; H, 
5.25; O, 46.2; Act. H+, 2.2 (for 7 act. H+); OMe, 
8.95; (for one OMe); C-CH;, 00.00 (No C-CH;); 
CH,CO, 12.4% (for one CH;CO, 0.0 for none). 
Mol. wt., 346.25). 


Acetylation of the Bitter.—The bitter (150 g.) 
was dissolved in acetic anhydride (3 ml.) and 
pyridine (3 ml.). It was heated at 100 C. for one 
hour and then evaporated to dryness in vacuo 
(250 g.). It crystallised from benzene petroleum 
ether (60-80) mixture as leaflets, m.p. 209'C. 
Once more crystallised (charcoaled) it gave m.p. 
209-10'C. The acetylated bitter analysed as 
(Found C, 53-75 53-95; H, 5.25, 
5.0; O, 40.6; CH;.CO, 40.9% C24H26O14 
requires C, 53.35; H, 4.9; O, 41.6; CH,CO, 
39.8 (for 5-CH;.CO.)% [«]F-96° (1% solution 
in CHCI;). 

Summary 


The eonstituents of plant <akhme Hayat 
(Saxifraga ciliata) has been investigated and a 
bitter principle closely rcsembling bergenin 
isolated from it. 


The crystalline bitter (m.p. 152-3°C. and 
244°C.) is a polyphenolic compound (C, 4H;¢Oo. 


H,0) with 6-OH and 1-MeO and a lectone group. 
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Part II.—Chemical Constitution of the 
Non-Saponifiable Matter from the Fat of 
Trombidium Tinctorum Linn. 
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Laboratories, Pakistan Cou~cil of Scientific and 
Industrial Research, Lahore 
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In an earlier paper, it has been shown that 
the saponifiable portion of the petroleum ether 
extract of Trombidium tinctorum Linn. (mites) 
contained butyric, iso-valeric, caproic, lauric, 
myristic, palmitic, stearic and C,4, Cy6, Cig 
and C2o=2, unsaturated acids. The present 
communication deals with the non-saponifiable 
matter. 


The non-saponifiable material was isolated by 
extraction with diethyl ether in a suitable extractor. 
The red coloured non-saponifiable matter so 
extracted was subjected to crystallisation which 
furnished different crude fractions consisting of 
two colourless crystalline substances and one oily 


pigment 


The two colourless substances were purified 
through repeated crystallisation and then by 
alumina column chromatography. The pigment 
was purified by crystallisation only because it 
showed strong adsorption on alumina. In this 
manner three distinct substances were obtained. 
The first was amorphous and had waxy appearance; 
the second was a crystalline substance having 
white colour while the third was a crystalline 
pigment which had an intense red colour. 


Experimental 


The non-saponifiable matter, 2.6% on the 
basis of the weight of the oil, was dissolved in 


‘ 
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methanol, when a yellowish white mass was 
obtained by keeping the solution overnight at 
room temperature. The mass was filtered out as 
Fraction 1 and the filtrate which was coloured 
bright red was concentrated under reduced pres- 
sure, when a second fraction of shining white 
plates was obtained. These plates were filtered 
and washed with methanol to remove the adherent 
colouring matter. The filtrate (residue) was taken 
as fraction 3 as it did not yield any further crys- 
talline material. 


Fraction 1.—The waxy mass (1.03%) was dis- 
solved in hot ethanol (95%). On cooling, a white 
amorphous substance (m.p. 69.5 C.) was isolated. 
It was repeatedly crystallised from ethyl acetate. 
No change in its melting point was however, 
noticed. This substance did not respond to reac- 
tions characteristic of sterols such as Liebermann- 
Burchard and Salkowski tests. The substance was 
found by various tests to be a higher saturated 
alcohol. 


Its benzoyl derivative was obtained in shining 
flakes, m.p. 40°C. The acetyl derivative was also 
a wax-like substance, m.p. 37-38°C. The phenyl 
urethane of this alcohol was also prepared. Its m.p. 
was observed to be 87°C. From the derivatives, 
this fraction was identified as docosyl alcohol.? 


Fraction 2.—The second fraction (1.39%) was a 
sterol as it responded positively towards Leiber- 
mann-Burchard and Salkowski tests. It was 
purified by adsorption over alumina and elution 
with benzene - chloroform (3:2 v/v). The sterol 
had a sharp melting point, 146°C., [«]p - 39° 
(CHCI;). The following derivatives of the sterol 
were also prepared and studied. 


Acetyl, m.p. 112-113 °C., [«]p 47° (CHCI;). 
Benzoyl, m.p. 141-142'C., -13.5° (CHCI,). 
Bromide, m.p. 115°C., [7]p -43° (CHCI,). 


The sterol digitonide was obtained as a white 
powder, m.p. 234°C., (decomp.). The sterol on 
regeneration from the complex had all its original 
characteristics. It was thus identified as cholesterol.3 


Fraction 3.—The coloured filtrate, residue of 
fractions 1 and 2, was freed from the solvent under 
reduced pressure. It (0.27%) responded positively 
towards tests characteristic of carotenoids, e.g., blue 
colour with concentrated sulphuric acid, blue- 
green colouration with antimony trichloride in 
chloroform, etc. The residue was crystallised 
separately from methanol and pyridine and water. 
The needles melted at 240 C., while their acetyl 
derivative at 233°C. The pigment gave a character- 
istic absorption spectrum at 500-505 my when 


440 480 520 560 600 640 
p 
Fig. 1 
studied spectrophotometrically in carbon di- 


sulphide (Fig. 1). From these studies it was con- 
cluded that the pigment is astacene.5 The pigment 
can also be partially separated from the ether/ 
water interface at the time of extraction of the non- 
saponifiable matter. It can be regenerated from 
its alkali salt as mentioned in the literature.4 


Summary 


The non-saponifiable matter has been shown 
to contain docosyl alcohol, cholesterol and asta- 
cene. The substances have been characterized 
by studying their physical as well as chemical 
behaviour. 
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Mr. Iftikhar Ahmad of West Regional Laboratories 
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UTILIZATION OF COTTONSEED FATTY 
ACID PITCH FOR THE PREPARATION 
OF BLACK STOVING ENAMEL 


Mouamap ASLAM AND G. MustaFA ALI 


Paints and Plastics Research Division, Central Labo- 
ratories, Pakistan Council of Scientific and Industrial 
Research, Karachi. 


(Received February 28, 1961) 


The residue remaining after the removal of 
volatile fatty acids (prepared from soap stock 
obtained during refining of oil by caustic soda) is 
termed pitch and is composed of non-volatile 
fatty acids, polymerised fatty materials, unsaponi- 
fiable matter originally present in the feedstock 
and other impurities not completely identified. 
The chief use of this pitch is reported to be in the 
preparation of varnishes, lacquers and japans, 
for which purpose it may be used as such or in 
admixture with drying or semi-drying oils, 
bitumin, coal-tar, and coal-tar pitch. The present 
communication gives the results of a study under- 
taken to utilize the fatty acid pitch for the pre- 
paration of a black stoving enamel comparable in 
quality with an imported product (stoving cycle 
enamel, black finishing). Fatty acid pitch used in 
this investigation was supplied by Sadiq Ali 
Vegetable Oil and Allied Industries, Bahawalpur. 


The cottonseed fatty acid pitch used in the 
present investigation has two important character- 
istics: (1) when heated above temperature of 
120°C., it gels and becomes insoluble in solvents; 
(2) it dissolves in solvents at 80-90°C., leaving 
8-10% of insoluble matter. The normal method of 
mixing the ingredients by fusion for the pre- 
paration of varnish could not be used. The pitch 
therefore was dissolved in mineral turpentine, 
centrifuged to remove insoluble matter and the 
solution adjusted to contain 60% solid matter. 


The formulations which have been investigated 
are presented in Table 1. 


Method of Preparation 


For formulation Nos. 1 to 3, 60% solutions of 
pitch and ester-gum are mixed in a ball mill for 
about four hours. In case of formulation No. 4, 
carbon black is first dispersed into a small quantity 


TABLE 1.—FORMULATIONS OF STOVING ENAMELS 
DriER: 1.0% Pb, 0.1% Mn sy WEIGHT OF 
Pitcu. 


Fatty acid Ester-gum Carbon black 


Formulation pitch parts parts by % by weight 
No. by weight weight of pitch 
I 100 
2 100 25 — 
3 100 50 _ 
4 100 25 2 


TABLE 2.—SyYNOPOSIS OF TESTS ON THE 
FORMULATIONS OF TABLE I. 


Baking Scratch Gloss Colour 
Formulat- _temper- hardness 
ion No. ature °C, 
I 125 400 76 brownish 
black 
2 125 700 84 dark brown 
3 125 700 84 dark amber 
4 125 650 88 jet black 
Imported 125 500 65 jet black 
4 150 500 7o jet black 
Imported 150 650 74 jet black 
4 175 500 65 jet black 
Imported 175 700 80 jet black 


ie 4 
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of the pitch on a triple roller mill to secure a uni- 
form paste which is finally mixed with other 
ingredients in a ball mill. 


For testing, the enamels were applied on tin 
panels and then baked in ovens at 125°C., 150°C., 
and 175°C., for two hours. Scratch hardness of the 
baked films has been determined as the load in 
grams required to rupture the film and the gloss 
has been measured on the glossmeter. The results 
are reported in Table 2, together with comparative 


data for the imported product. 


Conclusion 


From the results, it is obvious that formulation 
No. 4, i.e. fatty acid pitch containing ester gum 
25%, Pb 1.0%, Mn 0.1%, baked at 125°C. for 
two hours is comparable in performance with the 
imported cycle stoving enamel baked at 175°C. 
for 2 hours. 


NOTES & NEWS 


F. R. S. for Salimuzzaman Siddiqui 


Dr. Salimuzzaman Siddiqui has had his 
early education in his home town Lucknow, and 
graduated from the M. A. O. College, Aligarh, 
in 1919. The following year he joined the Univer- 
sity College, London, and in 1921 proceeded to 
Germany where he studied at the University of 
Frankfurt-on-Main. After taking the 1st and 2nd 
Verband’s examinations he worked under Pro- 
fessor J. Von Braun, Director of the Chemical 
Institute of the University, and was awarded the 
Doctorate of Natural Philosophy, D. Phil. (Nat.), 
in 1927, on his dissertation entitled “Beitraege 
zur Kenntnis des Codeines und der 6, y-ungesacttig- 
ten Reste.” 


On returning to India early in 1928, Dr. 
Siddiqui was invited to prepare plans for a re- 
search institute, specially devoted to the investi- 
gation of Indian medicinal plants, at the A. & 
U. Tibbi College, Delhi. His directorship of this 
institute was distinguished, and many research 
memoirs of outstanding merit and importance 
were issued during the period 1928-40. In spite of 
financial difficulties, which seriously restricted the 
work of the institute, a number of Indian drugs 
notably Rauwolfia serpentina, Benth. and Cassia 
absus Linn., were subjected to exhaustive investi- 
gation, and many fundamental contributions were 
made to the chemistry of a series of new alkaloids, 
resins, colouring matters and other plant consti- 
tuents. Dr. Siddiqui’s researches, in a number of 
cases, settled long standing controversies in these 
fields, and the work on the conessine series of 
alkaloids, which ultimately led to the establish- 
ment of its chemical structure may, be cited as an 
example. 


Dr. Siddiqui joined the Council of Scientific 
and Industrial Research (India) in 1940 as Organic 
Chemist, and in 1944 he was appointed Acting 
Director of the Chemical Laboratories of the 
Council. Dr. Siddiqui’s work under the Council 
covers a very wide range of problems in organic 
chemistry, both in their fundamental and applied 
aspects, and many problems of importance to the 
war effort received his attention. Among his 
important contributions during this period is the 
intensive investigation into the chemistry and indus- 
trial applications of the shell liquid of the marking 
nut (Semicarpus anacardium Linn.). As a result of 
these investigations, bhilawan, a forest product of 
the Indo-Pakistan subcontinent, was established 


as a material of great economic importance for 
the manufacture of enamels, varnishes, moulding 
compositions and semi-synthetic tanning materials. 
A black stoving enamel doveloped from this 
material and possessing exceptional qualities in 
respect of adhesion, elasticity and resistance to 
heat and electrical insulation, was in production 
during the war. Other products systematically 
investigated under his direction included neem 
(Melia indica), from which a series of amorphous 
and crystalline bitter principles ware isolated. 


In 1951, Dr. Siddiqui was appointed Director 
of Scientific and Industrial Research in Pakistan, 
and was entrusted with the task of organizing the 
Pakistan Council of Scientific and Industrial 
Research (P.C.S.I.R.). When the P.C.S.I.R. was 
inaugurated in 1953, research work on certain lines 
had already been started and investigations on the 
desulphurization of the low-grade coals of Pakistan 
were well advanced. With the gradual develop- 
ment of the P.C.S.I.R. laboratories, Dr. Siddiqui 
was able to take up his interrupted programme of 
work on the chemistry and pharmacological 
activity of the constituents of Rauwolfia serpentina, 
from which he had earlier isolated the ajmaline 
and serpentine series of bases. A new approach in 
this work, using the fresh undried roots for extrac- 
tion, followed by successive solvent fractionations, 
has led to the separation of several well-defined 
alkaloidal complexes, one of which -Serpajmaline— 
possesses remarkable hypotensive and antifibrillant 
cardiac acitivity. Systematic investigations in 
the correlation of chemical constitution and 
cardiac activity have shown that this action is 
closely associated with the dynamic isomerism 
of the carbinole-amine ring, which seems to func- 
tion as a “cardiophoric” grouping. This finding 
may well stimulate synthetic studies in cardiac 
agents. 


Dr. Salimuzzaman Siddiqui’s scientific achieve- 
ments have been repeatedly recognized, both by 
the government and by learned societies. In 
1946, he received the M. B. E. and in 1958 he was 
awarded the gold medal by the Russian Academy. 
In the same year, he was awarded the degree of 
D. Med. Honoris Causa by the Univeristy of 
Frankfurt-on-Main and the Tamgha-i-Pakistan 
by the Government. In recognition of his contri- 
butions to the chemistry of natural products and 
the promotion of scientific research in Pakistan, he 
has now received the distinction of being elected 
as a Fellow of the Royal Society. 
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International Symposium on Plant Resources 
of the Middle East and Rauwolfia for the 
Pharmaceutical Industry 


An International Symposium on Plant Re- 
sources of the Middle East and Rauwolfia for the 
Pharmaceutical Industry, jointly sponsored by the 
UNESCO, the Pakistan Council of Scientific and 
Industrial Research (PCSIR) and the Pakistan 
Association for the Advancement of Science was 
held at Peshawar from the 6th to 13th December, 
1960. Delegates from Burma, Ceylon, West 
Germany, India, Iraq, Iran, Lebanon, Pakistan, 
Turkey, Sweden and the U.A.R. participated. 


The symposium was inaugurated by Mr. Habib- 
ur-Rahman, Minister for Education, Government 
of Pakistan, following an address of welcome by 
Col. M. K. Afridi, Vice-Chancellor, University of 
Peshawar; and it opened its proceedings with an 
address from the General President, Dr. 
Salimuzzaman Siddiqui, Director, Scientific and 
Industrial Research, Pakistan. 


The sessions of the Symposium were divided 
in three sections, viz., Botany, Chemistry and Phar- 
macology. 


BoTANy SECTION 


In the Botany Section, presided over by Dr. 
G. S. Puri, Director General, Botanical Laborator- 
ies, Allahabad, India, the first paper was presented 
by Mr. J. I. Ades of the Faculty of Medicine and 
Pharmacy, Beirut, giving a comprehensive account 
of the medicinal plants of Lebanon: their origin, 
distribution and the research work being carried 
out at various institutions, and their uses, both 
popular (folklore) and scientific. In the next paper, 
Dr. Mohammad Amin of Pakistan described the 
development and scope of the pharmaceutical in- 
dustry in the country. He pointed out the defects 
in the methods of collection and preparation of 
drugs by local collectors and lack of standardization 
and research facilities. Speaking on the medicinal 
and poisonous plants of his country, Dr. Ali Al- 
Rawi, Director, Botanical and Range Management, 
Ministry of Agriculture, Iraq, gave a detailed 
account of the physiography, climate, and flora 
of that country, and followed it up with a list of 
50 medicinal and poisonous plants along with the 
details of their active principles, the parts of plants 
which carried the active and toxic substances, 
and symptoms of their actions on men or animals. 
It was noted that most of the plants mentioned by 
Dr. Al-Rawi were common to the Indo-Pakistan 
flora and their properties were known to the 
medical profession. In the last paper of the 
session, Dr. N. A. Qazilbash of Pakistan presented 


facts and findings relating to the cultivation, collec- 
tion and preparation of Artemisias of Pakistan. 


PHARMACOLOGY SECTION 


The sessions of the Pharmacology Section were 
presided over by Dr. B. Mukerjee, Director, Cen- 
tral Drug Research Institute, Lucknow, India, 
and Col. M. K. Afridi of Pakistan. The latter, in 
his presidential address, gave a broad view of the 
basis on which research on new drugs should be 
carried out. He stressed the necessity for a re- 
search clinical hospital in Pakistan, where it would 
be possible to put new drugs for clinical trials. 
He also suggested that clinicians in the country 
should associate themselves with the present insti- 
tutions where research on drug is carried on, so 
that the clinical trials of new drugs can be per- 
formed as soon as its chemistry and pharmacology 
have been studied. 


Professor F. Sandberg, Kungl. Farmaceutiska 
Institutet, Stockholm, Sweden, read a paper on 
some alkaloidal plants of Egypt, wherein he des- 
cribed the results of chemical and pharmacological 
studies on some important plants including Witha- 
nia somnifera (Ashvagandha of Ayurvedic system). 
Dr. Mukerjee read his paper on the chemistry 
and pharmacology of Nardostachys jatamansi (N.O. 
Valerianceae), and suggested that the ketone and 
the essential oil from this plant may prove useful 
in ventricular arrhythmias. Dr. Abdul Hye of 
the North Regional Laboratories of the P.C.S.I.R. 
read a paper on the results of biological standar- 
dization of Digitalis purpurea, cultivated in Peshawar. 


Dr. Salimuzzaman Siddiqui and Dr. S. A. 
Warsi presented their joint paper on studies in 
the correlation of chemical structure and cardiac 
action in the ajmaline series. Dr. Siddiqui and 
Dr. Mukerjee gave a historical background of 
researches carried out on the alkaloids of Rauwolf a 
serpentina since the early thirtees. Dr. Warsi then 
made a detailed exposition of the relationship of 
the N-stability of the carbinol amine ring with the 
cardiac action of ajmaline, as brought out by 
chemical and pharmacological studies in the base 
and its isomers and its derivatives. This paper 
was followed by the presentation of three papers 
by H. Kleinsorge, S. Straubing and Volker, trans- 
lated from the German original which generated 
lively discussions. These papers dealt with the 
extensive clinical trials of ajmaline, and reported 
that this alkaloid has a definite advantage over 
quinidine and procainamide in the treatment of 
cardiac arrhythmias of various origins, particularly 
extra systolis, due to its positive inotropic action 
and freedom from the danger of heart collapse in 
its use, 
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CHEMISTRY SECTION 


The Chemistry Section of the Symposium was 
presided over by Professor Georg Hahn, Head of 
the Chemical Research Division, Central Labora- 
tories, P.C.S.I.R., Karachi. A joint paper by 
Professor Hahn and Mr. Nisar Ahmad on the 
constituents of Centaurea behen L. was read by the 
latter. They reported the isolation of three alka- 
loids and a glucoside which, on hydrolysis, yielded 
a sterol and glucose with the help of paper chro- 
matography. Professor Hifny Saber of the Faculty 
of Pharmacy, Cairo University, read a paper on 
the chemistry of Datura ferox L. grown in Egypt. 
Datura ferox L. was reported by previous workers 
to contain hyoscyamine and atropine, while his 
findings were that it contains hyoscine and apoa- 
tropine. He suggested a new method for isolating 
apoatropine hydrochloride and hyoscine hydro- 
chloride depending upon the varying solubilities 
in chloroform. 


A paper on “Constituents of Rauwolfia vomitoria 
from East Pakistan” was presented by Dr. S. Siddi- 
qui and Dr. Manzur-i-Khuda and was read by the 
latter. It was reported that complexes corres- 
ponding to serpajmaline, ajmalexine and resajma- 
line from R. serpentina have been isolated from fresh, 
undried drug material, and that the complex cor- 
responding to serpajmaline has a strong hypoten- 
sive action in dogs and antifibrillant action on 
the isolated heart of the rabbit. Alstonine along 
with ajmaline and serpentinine were also reported 
to have been isolated from this drug. 


A paper on “The investigation of a by-pro- 
duct of the ephedrine factory in Quetta” was pre- 
sented by Professor Georg Hahn and Nasiruddin 
Siddiqui, and was read by the latter. The paper 
reported that Ephedra alcohol, a hydrocarbon, and 
a sterol have been isolated besides palmitic and 
stearic acids. Professor Georg Hahn et al. pre- 
sented a paper on the structure of chaksine, an 
alkaloid occurring in the seeds of Cassia absus L. 
(chaksu), which are used for the treatment of 
eye diseases in the indigenous system of medicine. 


In his paper relating to some recent research 
work in the field of saponin drugs, Professor Sand- 
berg gave a comprehensive account of this work 
and described a method for the separation of 
steroid saponins and triterpene ‘saponins with re- 
ference to his experience of its application in the 
purification of the saponins, Acrospira asphodeloides, 
Swartizia madagascariensis, Anabasis asticulata and 
Anabasis setifera. He also described the use of 
steroid spogenins as starting material for the 
synthesis of cortisone derivatives, and pointed out 
the possibility of cultivating saponin-containing 
plants in the Middle East. 
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Professor Hifny Saber read a paper on a study 
of the alkaloidal contents of Alropa Belladonna L. 
growing in Egypt, giving detailed account of 
variations in the total alkaloidal content and the 
nature of these alkaloids, as followed during the 
growth of the plant by both the orthodox methods 
and chromatographic techniques. 


At the close of the meeting of the Chemistry 
Section, Dr. B. Mukerjee gave a popular lecture 
on the Indo-Pakistan medicine and modern thera- 
peutic research, giving extensive coverage to the 
folklore and historical background of the tradi- 
tional system of medicine. Col. M. H. Shah of 
Pakistan presented a paper on “The principles of 
the Greco-Arabian (Unani) system of medicine for 
drug research,” which dealt at length with the 
situation of the indigenous system of medicine. 


RESOLUTIONS 


In the final plenary session of the Symposium, 
the General President, Dr. S. Siddiqui, referred to 
some of the more important and significant issues 
that came up in the course of its deliberations, and 
the following six resolutions were moved and un- 
animously adopted :— 


Resolution 1: The Governments of the Middle 
East and South East Asian countries should be 
requested to take immediate steps to establish 
national and regional centres on the pattern of the 
“Bureaus of Plant industry,” where comprehensive 
herbaria and samples of useful plant products are 
kept and where full information about plants of 
economic importance is gathered under a compe- 
tent staff of botanists, pharmacognosists, and other 
research workers, offering opportunities for the 
training of scientific personnel in the various fields 
of studies relating to the investigation of plants. 


Resolution 2: The countries concerned should 
take early measures to institute qualitative 
and quantitative surveys, collect statistical data 
regarding the commercial status of the drugs, and 
undertake the cultivation of plants on the basis of 
the information provided by these surveys. 


Resolution 3: Every effort should be made to 
bring out a reprint of the Pharmacographica 
Indica of Dymock, Hooper and Warden published 
in three volumes in the 1890s, and to take necessary 
steps to present up-to-date results of investigation 
in supplementary volumes. 


Resolution 4: Efforts should be made to faci- 
litate the exchange of experiences, scientists and 
experts, and plant materials between the countries 
of the Middle East and other regions, and in this 
effort assistance should be sought from the 
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UNESCO and the Pan Indian Ocean Science 
Association. 


Resolution 5: UNESCO should be approached 
to hold similar symposia on medicinal plants at 
regular intervals in the countries of this region, 
and that the possibility of holding such a meeting in 
India in 1963 be actively explored. 


Resolution 6: The General President of the 
Symposium should be authorized to take such 
measures as may be necessary to implement the 
Resolutions 1 to 5 of the Symposium. 


It is proposed to issue a Special Number of this 
Journal exclusively devoted to this Symposium. 


Annual Conference of Scientific Society of 
Pakistan 


The Annual Conference of the Scientific 
Society of Pakistan was held on 17th and 18th 
December, 1960. This Conference was unique in 
the sense that for the first time in the country all 
its proceedings were conducted and scientific 
papers presented in the Urdu language. Presiding 
over the sessions of this Conference, Dr. Salim- 
uzzaman Siddiqui, Director of the Pakistan 
Council of Scientific and Industrial Research, 
laid special emphasis in his address on_ the 
need of making the cultural language of the 
country the medium of instruction in the arts and 
sciences. He further said that high level creative 
achievments in the fields of science and humani- 
ties could not be made by the youth of the country, 
if they are divorced from their own literature and 
cultural heritage. About 40 papers on physical and 
biological sciences were read by various research 
workers. 


Ibne Seena Lecture: Another feature of the 
Society is its Ibne Seena lecture, which is annually 
delivered in simple Urdu by an eminent scientist 
in his specialised field and is later published in a 
book form. The 1960 Ibne Seena lecture was 
delivered by Mr. S. N. Naqvi, Director of the 
Meteorological Department, Government of Pak- 
istan, on “The Creation of the Universe.’ 


Applications Filed in the Patent Office 


The number of applications for patents filed 
in the Pakistan Patent Office during the years 


1957-1961 by persons residing in various coun- 
tries is shown in the table. The period covered 
under each column is from April to March. 


Statistics relating to the years 1951-1957 was 
published in Vol. 1, No. 4 (October 1958) of this 
Journal. 


Country 1957-58 1958-59 1959-60 1960-61 


U. K. + 292 324 336 
Switzerland .. 203 246 207 140 
U. S. A. 137 209 195 
Germany 74 93 79 135 
The Netherlands 63 54 54 82 
France . 55 52 56 
Pakistan — 38 63 51 
Italy — 33 

Japan 6 
Denmark — 17 
Sweden a 6 14 
India 3 

Canada 

Belgium 

Liechtenstein 

Austria 

Union of South 
Africa 

Hungary 

Spain 

Australia 

Czechoslovakia . . 

Norway 

Bahamas 

Panama 

Ceylon 

Luxemburg 

Portugal 

South Rhodesia 

Finland 

Indonesia 

Mexico 

Morocco 

Argentina 

Chile 

Cuba 

Hongkong 

Ireland 

Malaya 

New Zealand 

Tangier 

Uruguay 

Yugoslavia 
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PATENTS ABSTRACTS 


Abstracts of patent specifications of Pakistani inventors notified as accepted in part IV of the Gazette 
of Pakistan during December 25, 1959 to December 30, 1960. Asterisk indicates patents of Pakistan 
Council of Scientific and Industrial Research 


109599* A process for the production of a composi- 
tion for preparing waterproof cement plaster and slabs. 
M. Asam and S. J. QuAvir.—The process com- 
prises adding an aqueous solution of calcium and 
aluminium salts to a soap solution containing 
sodium silicate, washing the precipitated soap 
with water, drying and grinding the soap to a 
fine powder and then intimately mixing the soap 
powder with a filler. 


109613 Buoyant costume. S. M. BaxsH.—A 
buoyant costume consists of a trouser and jacket, 
made of rubber or water-proof cloth, the space 
between an inner lining and an outer layer of the 
jacket and of the trouser capable of being inflated 
and filled with compressed air. 


109773 Plunger type liquid cock. M.S. Kuwaja.— 
In the plunger type liquid cock, the plunger has 
collar or a disc or a knot at one end to act as the 
closing valve, a bore or a hole along the length 
of the said plunger open on the end other than the 
collar, that is the discharge end, and radial holes 
or openings under the collar connecting with the 
said bore such that any liquid entering the radial 
holes or openings will come out at the open end 
or the discharge end of the said bore. 


109798* A process for the treatment of Kumbhi 
leaves(Careya arborea Roxb) for use in rolling tobacco 
in the bidi manufacture.M. Q. Kuupa, M. A. SaB or 
and H. RaumMan.—The process comprises steam- 
ing freshly collected leaves till no more brownish 
liquid comes out, steeping the leaves in potassium 
nitrate solution and then drying and rolling them 
under heated rollers. 


109840* A process for the manufacture of mineral 
oil-based printing inks. S. Sipp1qut and M. AsLam.— 
The process comprises the steps of mixing a pig- 
ment in a mineral oil vehicle; and incorporating 
the resultant mixture with a composition pre- 
pared by adding litharge and cobalt acetate to 
a molten mixture of rosin, rosin oil and mineral 
oil -having a viscosity of 130-135 centistokes at 
30°C., heating to 200-230°C., and then cooking 
the mass thus obtained at 280-290°C., until a 
sample of the mass, after being mixed with an 
equal volume of a mineral oil having a viscosity 
of 130-135 centistokes at 30 C., shows a viscosity 
of 300-500 centistokes at 30°C, 


109855 A process of and a machine for the extrac- 
tion of juice from sugar cane, beet or the like. A.A. 
S:p:1gu1.—The machine comprises a water tank, 
slicing means, inlet hopper, first set of screw in- 
cluding a mixing chamber, pressure releasing 
space, inlet channels and blades on screw shaft, 
a second set of screws, third set of screws and an 
adjustable cane. 


109875 A drying machine or drier for grains, crops 
and like agricultural and non-agricultural products. 
S. A. H«ssain.—The machine consists mainly of a 
drying chamber, communicating with a plurality 
of drying and distributing pipes which are con- 
nected with air flow regulating means fixed with 
a drying air distributing box, the said box being 
connected with a blowing system through a multi- 
branched duct, one of the component parts of one 
of the branches of which being heated by heating 
arrangement. 


109880* A method of drying animal blood. M. 
S\eEp and method comprises 
homogenizing the blood from sluaghter houses; 
adding water and a coagulant from _ the 
group consisting of acetic acid, trichloracetic acid, 
tannic acid, picric acid, phosphotungstic acid 
and salts of ammonia and metals of groups I and 
II of the periodic table, and salts of aluminium, 
lead, antimony, bismuth, chromium, manganese, 
iron, cobalt and nickel; boiling the resulting 
mixture of blood, water and the coagulant; 
filtering and then drying the precipitated proteins, 


109893* A process for the production of a water- 
resistant glue from animal blood. M. S\Eep and 
K ,:RIMULLAF.— The process comprises homogeni- 
zing the coagulated blood obtained from slaughter 
houses; removing any insoluble fibrin coagulums; 
evaporating the remaining liquid blood to dryness; 
adding a substance selected from the group consis- 
ting of tricalcium phosphate, gypsum, and any 
other salt of calcium, barium and strontium; 
and mixing the resulting product with water. 


109956 Improvement in or relating to pressure 
steam cooker. M. R. Atvi.—The cooker comprises 
a lid, a pair of handles, packing ring, and a 
pressure valve having whistling arrangement and 
means for extracting juice of fruits and meat. 
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109984 Improvements in and relating to types and 
type faces of Arabic scripts for use in printing and type 
writing. M. H. Anmap.—In the face of a type 
in Arabic scripts, a small letter contains 
standing arm by the beginning side and 
the breadth of the base line of the letter on the 
ending limit of the body is 3/4th of the 
breadth of the base line itself at the middle. 


110026* A process for the manufacture of a starch 
adhesive for use on high-speed production equipment. 
E. M. H. Hasumr and Karimuttan.—The 
process comprises cooking a starch solution under 
pressure with a dilute mineral acid until a sample 
of the solution shows the presence of reducing 
sugars and forms a precipitate on being mixed 
with 95% alcohol, and then boiling the resulting 
starch solution with a small amount of untreated 
starch. 


110064* A process for isolating jute seed oil, stro- 
phanthidin, and raffinose from jute seeds. M. Q. Kuupa, 
A. Kuaigue and D. C. Das.—The process comp- 
rises the steps of (i) extracting the jute seeds with 
petroleum ether thereby obtaining an extract and 
a residual powder; (ii) separating the extract 
from step (i) and removing the solvent by dis- 
tillation to obtain jute seed oil; (iii) extracting the 
residual powder from step (i) with rectified spirit 
thereby obtaining an extract and a second residual 
powder; (iv) separating the extract from step 
(iii) and removing the solvent by distillation to 
obtain strophanthidin mixed with some raffinose; 
(v) extracting the second resdiual powder from step 
(iii) with 80% ethyl alcohol thereby obtaining an 
extract and a third residual powder; and (vi) 
separating the extract from step (v), removing 
the solvent by distillation, and allowing an alco- 
holic solution of the syrupy residue to stand at 
o°C. for crystallization, thereby obtaining raffinose 
hydrate in a crystalline form. 


110066* A method of making gelatin printing-roller 
composition. E. Aut, M. H. HasHmi and KarIMULLAH- 
The method comprises soaking 4 to 8 parts of 
gelatin in 2 to 5 parts of glycerin mixed with 2 
to 5 parts of water, and heating on a water bath 
until the resulting mixture becomes clear. 


110116* A process for the manufacture of a starch 
adhesive. E. Aut, M. H. Hasumt and KarimuLLaH.— 
The process comprises mixing starch with a small 
amount of a dilute acid, than keeping the starch 
till the acid diffuses throughout the mass, roasting 
the acid-treated starch to a light yellow colour, 
and boiling the resulting product in water. 


110117* A process for the production of a Turkey-red 
oil. S. A. Kuan, M. K. Buatry, KarRIMULLAH and 
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S. process comprises sulphonating 
a mixture of castor and cottonseed oils and 
neutralizing the resulting sulphonated compounds 
with an alkali. 


110134 A hydraulic brake fluid oil. S. A. SHau.— 
A new hydraulic brake fluid oil comprises refined 
castor oil as an active ingredient together with 
normal butyl alcohol and secondary butyl alcohol. 


110185* A process for producing spinnable fibre 
from jute cuttings. S. Siopigui, M. Q. Kuupa, and 
A. R. M. M. M. Kuupa.— The process com- 
prises steeping the cuttings in a dilute alkaline 
solution or a crude oil water-mix, passing the 
steeped cuttings through a set of rollers which 
alternately press the cuttings for a short period 
and then release the pressure, and washing the 
cuttings with water. 


110260 Improvements in or relating to RCC pre- 
stressed segments. M.M.H. Kuan.—The process 
relates to pre-stressed R. C. C. channels or seg- 
ments of varying widths etc., wherein reinforce- 
ment consists of a number of pre-stressed steel 
rounds of varying diameter, the stress on said steel 
reinforcement being obtained by bolting both 
threaded ends with the end plates of the mould by 
means of nuts. 


110324* A process for the production of metallic iron 
from low grade ferruginous clay containing tron ores. 
G. Haun and S. I. A.1.—The process comprises 
roasting the ore in an excess of an oxygen contain- 
ing gas at sufficient temperatures for the ferruginous 
clay to be decomposed to iron compounds sus- 
ceptible to reduction, and then subjecting said 
roasted ore to an atmosphere containing reducing 
gases, whereby the iron in the ore is substantially 
reduced to elemental iron. 


110367* A process for the manufacture of ferrocyanide 
blue. A. R. Cxucural, AHMAD and Karim- 
ULLAH.—The process for the manufacture of 
ferrocyanide blue by the reaction of a ferrous salt 
with an alkali metal ferrocyanide and oxidation 
of the resulting precipitate wherein an alkali 
metal sulphite is added to the reaction mixture 
of ferrous salt and alkali metal ferrocyanide. 


110388* A process for the production of soluble 
acetates of aluminium. A. R. CHucHTAI, IQBAL AHMAD 
and KarIMULLAH.—The process comprises treating 
aluminium scrap with mercuric chloride solution 
and causing the resulting galuminium amalgam to 
react with dilute acetic acid to obtain soluble 
acetates of aluminium. 
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110391* A process for the preparation of fish flour 
from the meat of elasmobranch fishes. S. A. Hag and 
S. ManprHassan.—The process comprises the 
step of treating minced meat with a dilute solution 
of urease to remove the urea present in the meat; 
pressing out water from the urease-treated meat; 
drying the meat under vacuum till the moisture 
content is reduced to about 5%; grinding the 
dried meat to a fine powder; refluxing the meat 
powder first with low-boiling petroleum ‘hydro- 
carbons alone, and then with low-boiling petroleum 
hydrocarbons mixed with an alcoholic solution of 


an alkali; and neutralizing the excess alkali and 
removing the liquid components from the result- 
ing meat powder, thereby obtaining fish flour free 
from any disagreeable smell and taste. 


110397 Bronchial catheter guide. A. H. SAEED.— 
An instrument for introduction of a catheter 
into trachea and bronchii is a guide of rigid 
material, tubular in structure, with its longer 
proximal part being essentially rectilinear and its 
shorter distal part being essentially curved at 
approximately go°. 
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Cork and Cork Tree. Giles B. Cooke. Inter- 
national Series of Monographs on Pure and 
Applied Biology, Botany Division, Vol. 4. 
136 pp. Pergamon Press, London, 1961. 
Price 50 s. ($ 7.50). 


This book about cork and the cork tree gives 
those interested in cork the essential knowledge 
of its nature and applications. The book tells 
about the uses of cork 2,000 years ago and through 
the presentation of its characteristics enables the 
reader to understand why it continues to be an 
important commodity. 


Where cork grows, how it is harvested, pro- 
cessed and manufactured and principal work 
products are discussed. Statistics on cork produc- 
tion and trade data are presented. Areas in which 
the cork oak may be expected to grow are pointed 
out and directions for planting and growing the 
tree are given. 


This book is directed to those who make 
commercial use of cork, to those who wish to utilize 
the evergreen beauty of the tree for new and 
attractive landscape gardening and to those who 
wish to enlarge their knowledge of useful plants. 


Advances in Thyroid Research. R. Pitt-Rivers. 
Proceedings of the 4th International Goitre 
Conference. 544 pp. Pergamon Press, London, 
1961. Price £6 6s. ($ 20.0) 


' This important volume contains the proceed- 
ings of the Fourth International Goitre Confer- 


ence held in London. In all, about 600 endocri- 
nologists, clinicians and biochemists, drawn from 
more than forty countries, took part and over a 
hundred papers were delivered. 


Included in this book is the address by the 
President, Sir Charles Harington, Ph.D., Sc.D., 
F.R.S.; the address by the President of the Ameri- 
can Goitre Association, the late Dr. Edwin 
Ramsdell, M.D., read by Dr. Howard Mahorner, 
M. D.; the Dunhill Memorial Lecture by Sir 
Geoffrey Keynes, M.D., F.R.C.S., F.R.C.P. and 
all the sceintific papers presented at the conference. 
The book also contains papers which appeared on 
the Conference programme, but which were not 
read because of the late arrival or absence of the 
authors, 


A very large part of the subject-matter reported 
at the Conference was devoted to endemic goitre, 
and papers were read which surveyed its inci- 
dence in various parts of the world, the genetic 
aspects of the subject, and the part which goitro- 
gens and other factors might play in its etiology. 


This authoritative and comprehensive volume 
will be welcomed by all workers in this field. 


Gas Sampling and Chemical Analysis in 
Combustion Processes. G. Tine’. AGARDo- 
graph 47. 93 pp. Pergamon Press, London, 
1961. Price 42s. ($6.00). 


This AGARDograph is devoted to a review of 
an experimental technique—gas sampling and 
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chemical analysis — as applied to combustion 
phenomena of interest in aeronautics. 


At a first glance the topic may seem narrow 
but if one considers that a proper appreciation of 
the subject may involve a study of chemical 
kinetics, aerodynamics and heat transfer, it is not 
surprising to find that the application of “gas 
sampling and analysis” to combustion processes 
is a very complex task. 


Up to the present time, no critical survey has 
been made which summarizes the various prob- 
lems involved. The need for such a review was 
felt by the Combustion and Propulsion Panel of 
AGARD and the author was appointed to prepare 
this AGARDograph. In doing so he made an 
extensive study of the subject and visited about 
thirty of the outstanding scientific laboratories in 
the world. 


The Atlas of the Other Side of the Moon.N.P. 
Barabashov, A. A. Mikhailov, Yu. N. Lipskii. 
230 pp. approx. Pergamon Press, London, 
1961. Price 50s. ($ 7.00). 


On the 4th October, 1959, the Soviet Union 
successfully launched the third cosmic rocket, 
and for the first time in history placed an automatic 
interplanetary station in orbit around the Moon. 
A year later the first Atlas of the Far side of the 
Moon was released by the Academy of Sciences of 
the U.S.S.R. 


While in orbit, on October 7th, the Russian 
station, “‘Lunik III’ photographed the lunar 
surface invisible from the Earth, and for the 40 
minutes in which the photography was completed, 
photographs were transmitted to the Earth by 
radio. 


The Atlas of the Other Side of the Moon 
contains the best 30 photographs taken by “Lunik 
III’? of the Moon’s hidden surface. They are 
exact replicas of the Russian originals. A definitive 
map and a catalogue of the formations found on 
the Moon’s hidden side are included as well as a 
complete account of the working methods of 
analysis of these unique photographs. 


Handbook of Thermophysical Properties of 
Solid Materials. Alexander Goldsmith, 
Thomas E. Waterman and Harry J. Hirsch- 
horn. 3500 pp. 5 loose-leaf volumes. Vol. I, 
758 pp. Pergamon Press, London, 1961. Price 


(approx.) £33 ($95.00) per set. 


At the initiative of the Materials Laboratory, 
Wright Air Development Centre, and under its 
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sponsorship, a programme was undertaken to com- 
pile, evaluate, and consolidate all original test data 
on thermophysical properties of solid materials 
published during the period 1940-1957 inclusive. 
This publication contains the accumulated in- 
formation and represents three years of effort. 
The data are presented in the first four: volumes, 
divided as follows: 


1. Elements 2. Alloys 3. Ceramics 4. Cer- 
mets, Intermetallics, Polymerics and Composites. 


Each vlume is designed to be expandable so 
that it will lend itself to the inclusion of new data 
as well as to the substitution of others. Additional 
data sheets for inclusion in these volumes will be 
published when available. 


The collected data were obtained from a 
search of the following sources: (a) Chemical 
Abstracts, (b) Ceramic Abstracts, (c) Metallurgi- 
cal Abstracts, (d) Nuclear Science Abstracts, and 
(e) Armed Services Technical Information Agency 
(ASTIA). 


Materials included in this survey are those 
which may find application in the design of air- 
craft, missiles, space vehicles, conventional or 
nuclear power plants, or allied equipment. General- 
ly, only materials melting about r1o00°F. are 
included; exceptions are limited to the categories 
of plastics or composite materials. A listing 
of materials covered in the literature search is 
given in the Materials Index which also serves 
as a guide to the arrangement of data, and as a 
page numbering system. 


The above reference work compiled for the 
U.S. Air Force by the staff of the Armour Research 
Foundation has also been announced by the 
Macmillan Company, New York. This edition 
of Macmilln is, to be issued as an ordinary 
bound set of books. This will make it difficult 
to make it up-to-date. 


Behavior of Plasticizers. Ilbert Mellan. 280 
pp. Pergamon Press, London, 1961. Price 50s. 
($8.00). 


A plasticizer is generally defined as a subs- 
tantially novolatile, high-boiling, nonseparating 
substance which, when added to another material, 
changes certain physical and chemical properties 
of that material. 


In this authoritative volume the author takes 
a new approach to the treatment of plasticizers, 
in that he sets out to show the interrelationship 
of all their physical properties. For example, 
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the behavior of a plasticizer is dependent upon 
its inherent physical properties, its chemical and 
melting point affect the molecular aggregate which 
is formed with the polymer. Also, there is the 
question of how the compatibility is related to 
chemical structure of the plasticizer as well as the 


polymer. 


Some of the items treated here are:- the me- 
chanism if plasticizers based on strong primary 
valance bonds, the ratio of tensile strength to melt 
viscosity, the thermodynamics, the relationship 
between the position of polar groups in the plasti- 
cizer and the shape of the molecule, the second- 
order transition temperature, influence of plasti- 
cizers on processing, and brittle and softening 
temperatures. 


Charles Darwin - The Founder of the Theory 
of Evolution and Natural _ Selection. 
Gerhard Wichler. 244 pp. Pergamon Press, 
London, 1961. Price 40s. ($6.50). 


Gerhard Wichler sets out to prove in this 
important volume that the praise and apotheosis 
awarded to Darwin were fully justified, and that 
we owe to Darwin, and to him alone, the positive 
proof of the theory of descent as well as that of 
the theory of natural selection. 


The book is not only intended for the biologist 
but also for the lay reader who is interested in 
science. It is a scientific book, but one that does 
not presuppose a knowledge of science. This con- 
tradiction may be surprising, but it can be ex- 
plained quite simply in this particular case by the 
fact that in the theory of evolution only questions 
of life are considered, i.e., problems which can on 
the whole be appreciated on the basis of one’s 
own experiences. 


Darwin’s works on botany and geology are 
mentioned only in so far as they deal with the 
theory of evolution (consisting of two parts: the 
theory of descent and the theory of natural selec- 
tion). On the other hand, the following subjects 
are discussed in detail: the history of descent, the 
history of selection and the basis and treatment 
of these ideas by Darwin; further, certain aspects 
of Darwin’s life, especially his development, his 
journey round the world, his co-operation with 
other scientists (especially with his friends), his 
family life, his character and special capabilities, 
i.e., all facts which influenced him and contributed 
to this single and astounding achievement. The 
book is conluded with a chapter on “Darwin’s 
Theories and Religion”. 


Progress in Ceramic Science. Volume I. 
J.E. Burke. 240 pp. Pergamon Press, London, 
1961. Price 70s. ($10.00). 


This is the first volume of an annual series to 
review advances in the science of non-metallic, 
inorganic materials. 


The chapters in the present book are of parti- 
cular importance to modern technology in the 
following ways: two of the papers deal with the 
important problem of fracture in non-metallic 
materials, both in crystalline solids by Gilman and 
in an amorphous glass by Charles. This problem 
is of critical importance to the utilization of 
ceramics in structures. Three of the papers discuss 
understanding in the area of silicate materials - 
two in glass by Charles and Douglas and the thrird 
in cement hydration by Taylor at Aberdeen. 
This accomplishes the useful purpose of bringing 
together the traditional fields of silicate ceramics 
with the newer fields of non-silicate ceramics. 
Finally, the problem of the vaporization of oxides 
is treated by Ackerman and Thorn. This problem 
is of critical importance to the utilization of non- 
metallic materials at very high temperatures as 
well as under certain other conditions. All workers 
in this increasingly important field will welcome 
this new series. 


Printing Inks and Color. Advances in Printing 
Science and Technology Volume I. W. H. 
Banks. 200 pp. Pergamon Press, London, 1961. 
Price 80s. ($12.50). 


This important volume contains the authori- 
tative proceedings of the Fifth International 
Conference of Printing Research Institutes held 
at the National Printing Ink Research Institute, 
Lehigh University, Bethlehem, Pa., U.S.A. It 
contains 27 papers with discussion on various 
studies in the following general fields, which are 
of importance in advancing printing technology:- 
influence of ink, paper and press on colour print- 
ing; some aspects of the chemistry and physics of 
lithographic printing; colour control and instru- 
mentation for colour measurement; control of 
ink film thickness on the press and studies of ink 
transfer in relation to the ink. 


The papers mostly give accounts of researches 
made by scientific workers and provide the most 
up-to-date survey of present knowledge. The book 
will be invaluable to chemists and physicists work- 
ing with paper or ink or in control of printing 
plant. Recent advances in the field covered 
include: influence of ink, paper and press on colour; 
certain aspects of the physics of impression; ink 
transfer and rheological properties of the ink; 
and factors affecting printing quality. 
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It is chosen because ‘pyrex’ BoRosILICATE GLASS 


@ withstands thermal shock—its coefficient of expansion 
is extremely low 


@ resists chemical attack 


@ has exceptional mechanical strength—considerably 
reducing replacement costs 


@ can easily be cleaned and sterilized 
and is constant in all its standards of accuracy and all 
its characteristics 
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